NOTICE:

“BEST AVAILABLE COPY”

PORTIONS OF THE FOLLOWING
DOCUMENT ARE ILLEGIBLE

The Administrative Record Staff



J\ EGzG ROCKY FLATS

JANUARY THROUGH DECEMBER 1921

LIVER PER

Tied OF

CLASSINCATION




‘or additional information about this report, please contact:’

{3&G Rocky Flats, Inc.

. v Fiats Plant . :

conmentzl Protection Maxlagem_ént Department

‘onmentel Protection and Waste Reporting Division
aieriocken, Building 080

B, Box 464

Gelden, CO 80402-9188

{303} 966-7000

DISCLAIMER

This cocument was prepared as an account of work sponéored by an agency
of the United States Government. Neither the United States Government
nor any of (5 employees makes any warranty, expressed or implied, or
assumes any legal liability or responsibility for the accuracy, completeness,
or usefulness of any information, apparatus, product, or process disclosed,
_or represenis that its use would not infringe on privately used rights.
References herein to any specific commercial products, process, or service
by trade name. trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the
United Staies Government. The views and opinions expressed herein do
not necessarily state or reflect those of the United States Government and
shall not be used for advertising or p'roduct endorsement purposes.




RFP-ENV-91

'ROCKY FLATS PLANT
SITE ENVIRONMENTAL REPORT
'FOR 1991

Jill L. Ailman, Desktop Publisher

Dianna A. Cirrincione, Editor/Program Manager
Nancy L. Erdmann, Technical Editor -

Noelle R. Stallcup, Deskiop Publisher

Debra R. Stanton, Graphic Designer

'

-, EGeG ROCKY FLATS

“hllu}h R0
ﬁ]r M

=

1|H

Rocky Flats Plant
P.O. Box 464
Golden, CO 80402

Prepared for the U.S. Depanment of Energy
Under control contract No. DE-AC04-90DP62349

Printed on recycled paper.

. DOCUMENT CLASSIFICATION
REVIEW WAIVER PER
CLASSIFICATION OFFICE



ACKNOWLEDGMENTS

We wish to extend p'érticular appreciation for the effort
of the authors of this report; their names are included
on each section's introductory page. - '

Valuable assistance was given in the preparation and
review of this report by the following persons: » ‘

Scott A. Anderson, Robert C. Baker, Dale L. Bokowski,
Paul S. Bunge, Wanda S. Busby, Wendell Cheeks,
Pamela W. Edrich, Laurie A. Gregory-Frost,
Gordon H. Hickle, Farrel D. Hobbs, Merril W. Hume,

- William A. Hunt, Duane 1. Hunter, David R. Maxwell,
Stephen M. Nesta, Carol A. Patnoe, Gary ) Potter,
: Ailen L. Schubert. ' ‘



CONTENTS

O 00 ~1 A b

List of FIGUIES .....cvevnrvrreerrrreerereerennns eeeeererasessseesasieasteeeesesssassssnenenenasenriessnsassssssnsserensasseeiilV
LISt OF TADIES ...eveicneiireiecteeree e e seeesseesseesssesseecesecesetasssessnsssnessssnssassnnsesssnassasossebestessanessansans vii
PIEFACE «..vievvvcterereensarannensenens eereeerenereaens eveeereasesaes resereseenasrereinensasasarane JURIRR eeverererens xi
Executive Summary........ccceeeeeeereeesveruesenss seveennes rereraneaeeasssseneneeanen mereeeasbeeasesstsasseiees eereeeneeeen Xiid
1 Introduction.................. eeereeeeeses s s e et eeea e en e s se st saesesnessasiastasssaassesaatacasenassessasrasensesnes |
2 CompliaNCe SUMMATIY......cccivrrrureerensssrerenseesconstsnsusssmisssassssananss sevedensannanaseeaeaserssiesass 7
3 Environmental Monitoring Programs ereereeseensesesiedaestesessnessete st e s s s e b s e s R et e ns Jeesvensans 47
- 31 " Meteorolog1ca1 Monitoring and Chmatology..........., ......................................... 53
3.2 AGT MONILOTINE ovcveeeeegeeeceesbesesisscsmstesesesnesse s st snsnesnse st saentsssssnessnssasssina s aanseas 61
3.3  Surface Water Momtormg............l ................... rviseserssesennesensessonssstnsssteesarsanassnnaas 77
~ 34 Groundwater MONItOHNg .....ivecversterenreerseenens rereeesasaestestenans cerereerennens S .97
3.5 SOUl MONIEOTINE ..cueeverreceeernerenseneramesrsresnsssssesssssanissassesssssasensssneassssssssscsmsssnens ..119
I &7eT0) 04 0 e e E I 127
Environmental Remediation Programs......... eereeses st e saes s raarassnes eeeeeeneeeaesaetanes 135
External Gamma Radiation Dose MONItOring ..........ccceeseeeerereese reveennee reeeeesarerensesearenss 163
Radiation DoSe ASSESSIMENL......cccecerrerieaenneerissueerccsersesnssssanassasnsees eeeerenaraseenes eereeenenn 173
Quality Assurance and Quahty CONLIOL....eireereininirmsrrinnsrsseessesesssescsscnsmsariens ....195
References.......... eeeeeeestisseessiestesrersersesaaeiasa et essaeatesteesi s Rt s R r st s A s e st s e e s an e ussu b suns eeneenee 205
Useful INfOrmMation.......ccceueuiivennuerninansininressssssssssssssscscsesssssessnsmssssssastansnssssassasssassss 215
ADDIEVIALIONS .....ivviuererereereererseesieessesnesesasessesasssssnsssrssasnasssaassnassisssesssssosesnnsancs 217
Acronyms and INIHAlISMS ......ccvvvemniereivnnmneniisssnenecetnnisieste s esesneie 221
GLOSSALY ...vevvevecrersennesnasssssentesesesessosessossntssessnsssssssssssansssssas sssstsssssensssssssssssnsasasess 225
Appendix A~ Perspective on Radiation...................... revesarens eerssrreesiensasssssssssssssssseascees 229
Appendix B Applicable Guides and Standards........c.cccecevcnncne reerveseernesnerassneensenasesaene 237
Appendix C - Wind Stability Classes........... eeeseestesesnsesesearetass s be e s se et e sa s s R ae e s benn 249
Appendix D Analytical PrOCEAUIES ........couuevmmeceumrcrrrmsnnsssenesssssenss ereemeerperen eeeveeeresees 259

iii



FIGURES R

Figulje 1-\1 ~Area Map of RFP and Surrounding Communities......;..3.......r....v......v.l ........ /"T'3
Figl;re,3.1-1 Location of the RFP 61-Meter Meteorological TOWET ......cccceeerrerennencs 55
'Figure3.1-2 1991 Climograph for the Rocky Flats Plan..... ......... 56
Figﬁ;e 313 RFP 199’1w'ind Roseé - 24 HOUF ..o e eneeammsansis ..... , .58
Figure 3.1-4 | RFP 1991 Wind Rgge SR D5 S S— S 58
Figure 3.1-5  REP 1991 Wind ROSE - Night .o S
Figure 3.2-1 _ Plutonium-239, 240 .......o.vo.. s G
Figore322  Uranium-233, 234, -238....... P 6
Figure 3.2-3 Am¢ﬁcium-241 ....... R rereeeeeneresbens vreneriendrenensbanesesasearanienses 66
Figure3.2-4  THGUM oo e ..... 66
figure 3.2-5  Beryllium ........... st s S— 7 e
Figure 3.2-6. TSP and PM-10..................... ............... SRR et cerere 70
Figure 5.2—7 Onsite and Perimeter Ambient Air‘Sa'mplersr.....;..:....;..........;.....g..'. ............ 72
Figure 328  Community Ambient Air Samplers SO
,i?.iguré 3;2-9 ‘ Plutonium-23§, ~24O (Onsite ngplcrs)r....’...................... ...... rreeenenas ;..;..76
Figure 3.2:10  Plutonium-239, -240 (Perimeter and Co~ﬁﬁugity SAMPIETS) .. 76
Figure3.3-1  Holding Ponds and Liquid Effluent Water Courses......... - _— v ’....8'1 :
Figure 3.3-2  Plutonium-239, -240 .........ccoummrrrrrvveensce. ..... N 90
Figuré~3.3-3 . Uranium-233, -234, 238 COMPOSHED ..o erereoreees e 9
Figure 3.3-4 Aﬁcﬁcium ............ ..... | reeeeeersarrneeeanneos eeensessn s 90 .

Figure 3.4-1 Génerél.izeq\ Cross Secfion of the Stratigr;clphy Underiying the RFP ......... 99
v



“Figure 3.4-2

Figure 3.4-3

Figure 3.4-4
Figure 3.4-5
Figure 3.4-6

. Figure 3.4-7
Figure 3.4-8

' Figure 3.4-9

Figure 3.4-10

Figure 3.4-11 -

" Figure 3.5-1

Figure 3.5-2

Figure 4-1
Figure 4-2
Figure 4-3
Figure 4-4
Figure 4-5
\ Figure 4-6

Figure 4-7

Location of Monitoring Wells........... ereeeerenes S 101
Location of Knowh Groundwater Contamination Plumes......... reereenennes 107

Solar Evaporation Ponds Potentiometric Surface in Surficial

MALETIALS ..ottt e 109
Solar ‘Eifaporation Ponds Dissolved Uranium-233, -234 Detected

in the Uppermost AQUIfer ........oouecevniicnnnnieiessennenenenes eeeienrennneienne 109
Solar Evaporation Ponds Volatile Organic Compounds Detected

in the Uppermost AQUIET o 110
Present Landfill Potentiometric Surface in Surficial Materials ............... 110
Present Landfill Radionuclides in the Uppermost Aquifer...................... 113
Present Landfill Volatile Organic Compounds Detected in the

Uppermost AQUIEr ......ccceeeeeerecrnenicienieeeneneeeeseeeeneene reveeenenenennans e 114
West Spray Field Potentiometric Surface in Surficial Materials ............. 115

West Spray Field Volatile Organic Compounds Detected in the

Uppermost AQUILer .....vveereveeeneesnsenrenenene reeereeree st ee et e e ae e st nes ;1 17
West Spray Field Radionuclides Dete/:cted in the Uppermost Aquifer ..... 118
Soil Sampling Locations.............. .......................... prereereserereeseenssenass 122
Mean Plutonium Concentration in Soils at 1- and 2-Mile Radii from | ‘
the RFP, 1984 - 1991......u et s 123
Operable Unit 1 - 881 Hillside............... ...... 156
Operable Unit 2 - 903 Pad, M(;und, East Trenches .\ ...... 156
Operable Unit 3 - Offsite Releases ............c... eeereeerarens | cevarmassssssesassass 157
Operable Unit 4 - Solar Evaporation,Ponds...................,.;..............;/. ....... 157
Operable Upit 5- Worhan Creek....ccocvveenenen. ersesensneseasaes o ....... 158 |
Operable Unit 6 - Walnut Creek ...... et s 158

Operable Unit 7 - Present Landfill...........ccccooeveeremeenunne reevesesraraeartannas 159




. Figure 4-8

i?igure 4-9 |

Figure 4-10

Figure 4-11

Fignre 4-12 o
Figure 4-13
| Figare 4-14(
Figufe 4-15 |

Figure 4-16

_Figure 5-1

- Figure 5-2

Figure 5-3

~ .

Figure 6-1

Figure A-1

Operable Unit 8 - 700 Area... .....ccoowsueerrrreee S enspereiensnsenses 159

\ Qperable\Unit 9- Origitlal'Procees WaSHE LANES ....ovevee e neees 160
Operable Unit 10 - Ot}ter Outside (0 (o1 S reveeeeeeinernesnnsis 160
wOperable Unit 11 - West Spray F1e1d161 '
Operable Unit 12 - 400/800 TN PR ;161 :
Operable Unit 13 - 100 ATEQ.ooe e ceresessseseeniie 462‘ |
Operable Unit 14 - Radioactive Sltes ..... ........ \162
"Operable Unit 15 - Inside Building Closures..... eevererreenes S '...'.....f.;163"
Operable Un‘it 16 - Low Priority Sltes ....... '..163
| 22 TLD deations Within the Main Faciﬁties Ai‘ea ................ 168
16 TLD Locatlons Wlthm a 2- to 4-Mile Radius from RFP169

12 TLD Locations in Communmes Located W1th1n
a 30-Mile Radius of RFP .............. SN [

1991 Demographic Estlmates for Areas 0-10and 10 50 Miles ~
‘ from the RFP..rinrrecene e seredeestars st arasatuersassntnsasasrnnares .191

Contrlbutlon of Various Sources to the Total Average Radlatlon Dose

to the United States Populatlon...............;..........‘.....................,.............,..235

 Figure C-1  Stability Class O .................. 251
Figare C-2  Stability Class B ..... e 252
, Figure C-3  Stability Class C .............. ......... ..... — ........ 253 |

Figure C-4  Stability CLass D oo e 254
' Figure C-5 Stability Class E ............ , .......;..:255

Figure C-6  Stability Class F ................ ....... ......... 256
Figure C-7  Stability Class Al S oo ............ 25T

vi




TABLES

Table2-1

Environmental Permits and Permit Appllcauons..........; ............................
| Table 2-2 ’ Buildings for Which Air Pollutantk Emission Notices Were Submitted ,
in 199!1 ............. s ettt e e s s s e 18
“Table 2-3 Former and Current Pﬁodﬂzatien of Operable Units by the IAG.............. 39
Table2-4 ~ IAG Milestones Completed in 1991 .......oooooooroviomserosssserssesese 40
Table 2-5 Chemlcals and Quanuues (Ibs) Used in 1989 and 1990 as Reported
ON FOIM R REPOITS..ccovvviivieremisitn ettt 44
Table 3-1 RFP Environmental Reports ......................................... 50
- Table 3-2 anafy Comphance Standards for Env1ronmenta1 Monitoring -
Programs eereeeeeesesssEteraeessasertasastasaae s essne s bt st s bRt s sb b s s ss e sR s sa st e s e saesanassunt 0o 51
~ Table 3.1-1 1991 Annual Climatic Summary ....... S ........ e ne s snens 355
- Table 3.1-2 . Wind Direction Frequency (Percent), by Four Wind-Speed Classes,
i ‘ ~ at the Rocky Flats Plant .............. 57
. Table 3.1-3 Percent Oceurreﬁce of Winds by Stability ClaSS ..vevivemereereereeneneneassessinnes 59
- Table3.2-1  Plutoriium in EffIUeNt Air ..o - 65
Table 3.2-2  Uranium in BEfIUENE Ail.....occorroseeessoseseesisssseresnseesessseseessseeessisssgoessne 65
Table 32-3  Americium in EffIUent Aif.......ooomverroseseerssennees ....... — 67,
Teble 3.2-4  Tritium in Effluent A1r ......... ......... e 68
Table 3.2-5 | Berylhum in Effluent Al e .68
" Table3.2-6 Ambient Air Monitoring Detecuon Methods .......... R perananes 70
Table 3.2-7 Amblent Air Qu;lhty Data for Nonradloactlve Particulates........cccoeevernnnne 70 
Téble 3.2-8 Onsite Ambient Aif Sambler Plutonium Concentrativons.. .......................... 74

vii



Table3.2-9

Table 3.3-1

Table 3.3-2
Table 53.3-'3

Table 3.3-4

Table 3.3-5

" Table 3.3-6

: T_able 3.3-7

Table 3.3-8

Table 3.4-1
" Table 3.4-2

Table 3.4-3

Table 3.5-1 -

Table 4-1

" Table 5-1

Table 6-1

i  Table 62"

Table 6-3

Penmeter Ambient Air Sampler Plutonium Concentrations, Community
Ambient A1r Sampler Plutomum Concentratlons,............L................—......._..75' :

Monthly Flow and Discharges for 1991 (gallons) ............................ .83

* Chemical and Biolo gical Constituents in Surface Water Effluents \
at NPDES Permit Discharge Locations January through April 1991 ........ 86

- Chemical and BioIOgical Constituents in Surface Water Effluents
at NPDES 'Permit Discharge Locations April through December 1991....87

Plutonium, Uramum and Americium Concentrations in Surface
Water Effluents .......... eeevepeeeeennraees seetereresssstassasssanaegeaseataiassrassesasnstnsenenanans 88

‘ Plutomum, Uranulm Americmm and Tr1t1um Concentrations in the

Raw Water Supply ........... e s corssassretussnseaosastisassassnerase 91
Plutonium and Uranium CoucentratiOns in Public Water Supplies ........... 93
Americmm‘and Tritium Concentrahons in Public Water Supphes .......... '..95 |
Hydraulic Conductivities of Lithologic UmtleO
Groundwatei' Monitoring Wells ............ eveesesiesessssrnrassanssesarsssasrrennansd 102

‘ ,/Site' Chemical Constituents Monitored in Groundwater.......;',...,.....7., ..... 103

Plutonium Concentration in Soﬂ Samples at 1 and 2 Miles from the

- Plant Center..;........‘.....‘...‘ .............. vererens et aee etunesenesnsnnienns 124
‘Orgamzation of Individual Hazardous Substance Sites (IHSSs) .
Into Operable Units (OUs)....:,....; ............................. S RO 138

_ Environmental Thermolummescent D051meter Measurerhents ............... l72
Isotoplc Composition of Plutomum Used at the RFP ....... 1‘81

: Dose Conversmn Factors Used in Dose Assessment Calculations for

the RFP in 1991 RO SO OO OSRUOUPRRPRRBRRERIRY £ ..

- Radioactivity Concentrations Used in Maximum Site Boundary )
Dose Calculations for All Pathways for 1991"', ....... enreeaeesaeteaessseasneensans 187

vili



Table 6-4-

Table 6-5

Table 6-6

Table 6-7

Table 7-1

Table B-1
Table B-2

Table B-3

Table B-4

Table B-5

Table B-6

Table B-7

" Table C-1

Table C-2
Table C-3

Table C-4

" Table C-5

Table C-6 )

'50-Year Committed Dose Equrvalent from 1 Year of Chronic
Intake/Exposure from the RFP in 1991 ....ccovucuviivemmeenireenceneeneceemeeenenens 187

Radionuclide Air Emissions for Input to AIRDOS—PC
Computer Code 1991 ... e ..188

1991 Calculated Radiation Dose to the Pubhc from 1 Year of ChI‘OIlIC
Intake/Exposure from the RFP........ RPN SR ST S 193

- Estimated Annual Natural Background Radiation Dose for the Denver
+ Metropolitan ATEa.........ccvirerirsininesesiesi sttt ees 194

Radiolo gical Health Laboratories’ Participation in the EPA
Environmental Monitoring Systems Laboratory Crosscheck Program ,
During 1991 ..0....couce eeeteetesuerireeteettaaeesgasees et n et et e ae s renraaasnesneen 203

’ DOE Radiation Protection Standards forvthe PUBKC ..o 240

National Ambient Air Quality Standards (NAAQS) for Particulates......240

DOE Derived Concentration Guides for Ragiionuclides of interest at
R ettt sttt ae e e e et e sesastaeeasessasessnssstassssssnsenssssissnaseeennnns 240

3

NPDES Drscharge Limitations for the RFP ........... 241

Colorado Water Quality Control Commission (CWQCC) Water -

Quality Stream Standards, Effective Date - March 30, 1990................... 243
CWQCC Water Quality Stream Standards - Organic Chemical

Standards......... et s b b 244
CWQCC Water Quality Stream Standards - Radionuchides...............245

Wind Frequency Distribution by Percent in 1991, Stability Class A ...... 251

- Wind Frequency Distribution by Percent in 1991, Stability Class B.......252

Wind Frequency Distribution by Percent in 1991, Stability Class C..... | 253
Wind Frequency Distribution by Percent in 1991, Stabili’ty Class D .....254 .
Wind Fre‘quency Distribution by Percent in 1991, Stability Class E.......255

Wind Frequency Distribution by Percent i in 1991, Stability Class F .....‘..256

ix



" Table C-7

Table D-1

Table D-2

~ Wind Frequency Distribution by Pefcent in 1991, Stabiiity Class All.....257

Formulas for Actxvxty and Uncertamty Calculations for the Alpha

Spectral Analy51s Systems ........................................... ceeseenseeraeet e aareas 268

Typical Detection Limits for Radioactive and Nonradioactive

Materials co.e.vveieeeennrsioee e reuesromeasesssirnanerasssnssenseasienion rerregenenn 269




Rocky Flats Plant
Site Environmental Report for 1991

N

PREFACE

This report provides information to the public about the
impact of the Rocky Flats Plant on the environment
and public health. The report contains a compliance
summary, a description of environmental monitoring
programs, and radiation dose estimates for the sur-
rounding population for the period January 1 through
December 31, 1991. Currently, general content and
format for this report are specified by Department of
Energy Order 5400.1.

An environmental surveillance program has been ongo-
ing at the Rocky Flats Plant since the 1950s. Early pro-
grams focused on radiological impacts to the environ-
ment. The current program not only examines poten-
tial impacts to air, surface water, groundwater, and soils

* from radiological and nonradiol,ogical sources, but also -

includes ecological studies and environmental remedia-
tion programs.

Environmental operations at Rocky Flats Plant are
under the jurisdiction of several local, state, and federal
agencies, most notably the Colorado Department of
Health, Environmental Protection Agency, and
Department of Energy. A variety of reports are pre-
pared at different intervals for these and other agencies
in addition to the annual environmental report. A list
of these reports is given in Section 3, Table 3-1.







The Rocky Flafts Plant Site Environmental Report for
1991 contains @ compliance summary, results of
environmental monitoring, other -environmental
studies and programs, external gagmma radiation
dose monitoring, and radiation dose assessmenfs.
This section is an overview of these topics and

- | summarizes more comprehensive discussions
’ " found in the main text of fhe report.
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Rocky Flats Plant

COMPLIANCE SUMMARY

National Environmental
Policy Act (NEPA)

‘Sife Environmental Report for 1991

A Notice of Intent (NOI) for the Plutonium Recovery
Modification Project Environmental Impact Statement
(PRMP EIS) was published in the Federal Register on
May 30, 1990. Public scoping meetings were held on
June 18 and 20, 1990, followed by a 45-day comment .-
period. A draft Implementation Plan for the PRMP EIS
was completed in November 1991.

‘The NOI for the Programmatic Environmental Impact

Statement (PEIS) on the Integrated Environmental and
Waste Management Program was published in the
Federal Register on October 22, 1990. A public scop-
ing meeting was held on January 23, 1991, and an
Implementation Plan is under development. ’

The NOI for a Rocky Flats Plant (RFP) Sitewide EIS
was published in the Federal Register on March 13,

-1991. Public scoping meetings were held on April 4, 8,

and 11, 1991; comments were accepted through April
19, 1991. ' ‘

The Environmental Assessment (EA) for the Interim '
Remedial Action/Envirormental Assessment for
Operable Unit 2 (OU 2) (903 Pad, Mound, and East
Trenches Areas) was prepared. A Finding of No

-Significant Impact (FONSI) for this proposed action

was received on March 7, 1991.

- Preparation of an EA for the Dewatering and Resource

Conservation and Recovery Act (RCRA) Partial
Closure Action on Solar Evaporation Ponds began in
1990. The EA was approved on February 21, 1991,
and a FONSI was received on June 17, 1991. A Notice
of Availability was published on August 9, 1991.

" Development of EAs were initiated for five additional
 facilities/operations in 1991 and are in various stages of
_preparation and review. ~

Xy



Executive Summary -

Endangered SpeCIes Act,
Fish and Wildlife Coordi-
- nation Act, Migratory Bird

Treafy Act, and Executive

Order 11990 (Protection -
of Weflands) ‘

Clean Air Act (CAA)

On August 23, 1991; a public Notice of Wetland

Involvement was published in the Federal Register
according to Code of Federal Regulatlons 10CFR1022
Biological survey and habitat reports were prepared for
the South Interceéptor Ditch and 881 Hillside French

* Drain in October and November 1991, respectively. )

\

The Environmental Protection Agency’s (EPA)
National Emissions Standards for Hazardous Air
Pollutants (NESHAPs) set-a yearly limit of 10 millirem
per year (mrem/yr) effective dose equivalent (EDE) to .

* any member of the public. Radionuclide air emissions S '

from RFP are within’the required limits.

kN

" The RFP’s rad1onuchde emissions momtormg systems :
~are not in full compliance with EPA’s - ‘monitoring

requirements; however, the existing monitoring defi-

- ciencies are not likely to cause emissions to be under- .

estimated. RFP is responding to a Compliance Order
(issued to RFP by EPA Region VHI) that requires com-

- pliance with the effluent momtormg requlrements of
40CFR61.93(b).

The calculated beryllium discharged from RFP in 1991

was 7.1 grams (g), compared 'to the daily stationary

* source limit of 10 g over a 24-hr.period set by
“Colorado Air Quality Control Regulation #8.

RFP submitted Air POllutkah‘I’ Emission Notices

" (APENS) to the Colorado Department of Health (CDH)

for 97 process and support buildings. APENs are
required by Colorado Air Quality Control Regulation

#3 as part of an application for a new or modified emis-

smns source releasing any contaminant c1a351f1ed as

k odorous hazardous, or toxic.

‘ v Air Quality Contr01<Regulati0n-#7 requires that all

existing sources that generate volatile organic com-
pounds (VOCs) submit a report to the CDH that pro-
vides an inventory of VOC+«data. RFP submitted the |
Volatile Organic Compound ( VOC) Emission Report to
CDH in December 1991 '

xvi ——————



: Rocky Flats Plant
Site Environmental Report for 1991

Clean Water Act (CWA)

The National Pollutant Discharge Elimination System

_ (NPDES) permit for RFP expired in 1989 but was

extended administratively until renewed. An applica-

~ tion was filed with the EPA; an updated renewal appli-

cation is scheduled to be submitted in mid-1992. No
Notices of Violation (NOVs) were received in 1991 for

_violation of NPDES standards.

" An NPDES Federal Facilities Compliance Agreement

(FFCA) was signed on March 25, 1991, between the
Department of Energy (DOE) and the EPA Region
VIII. This agreement involved (1) changes to NPDES
monitoring requirements, (2) submittal of three compli-
ance plans: Groundwater Monitoring Plan for the STP
Sludge Drying Beds, STP Compliance Plan, and
Chromic Acid Incident Plan and Implementation
Schedule, and (3) submittal of Quarterl); Progress
Reports to the EPA that update the status of projects
within each plan. A Vadose Zone Monitoring Plan was
submitted to EPA and approved in June 1991. The STP

- Compliance Plan, submitted to EPA in July 1990,

includes planned improvements to be 1mplemented in
phases during 1992 and 1993. A draft Chromic Acid
Incident Plan was submitted to EPA in November
1990; a number of proposed actions have been com-
pleted and a final plan was submitted to EPA durmg

- March of 1992.

The Spill Prevention Control and Countermeasures/
Best Management Practices Plan (SPCC/BMP) is a
compilation of particular requirements for control of
hazardous substances and spills. A draft of the
SPCC/BMP was generated in October of 1991. A sec-
ond draft is expected by July 1992 and a final
SPCC/BMP by October 1992.

- In September 1991, the Colorado Water Quality

Control Commission (CWQCC) agreed to hear a peti-
tion by DOE to reconsider the classifi¢ation of

Segment-5 (which includes tributaries from source to

Ponds A-4, B-5, and C-2) of Big Dry Creek. Segment -

5 is currently subject to narrative temporary modifica-

tions and goal qualifiers; this indicates that the waters
are presently not fully suitable but are intended to
become fully suitable for classified use. The CWQCC

Xvii



. Executive Summary

Toxic Substances Control Act

ascay

‘Resource Conservation and

Recovery Act (RCRA)

!

!

must take action on these standards before February

1993, or standards now established for Segment 4 -

(from pond outlets to Standley Lake and Great Western.

- Reservoir) 'will apply to Segment 5. The hearmg is

scheduled for October 1992

The EP.A conducted a Compliance»Evaluation

Inspection en June 21, 1991, to review the findings of

the Compliance Samphng Inspection of February 27-1
28, 1990. No deﬁcrencres were found. o

-One 55- gallon drum of nonradroact1v1ty-contam1nated« '

polychlorinated biphenyl (PCB) waste was shipped off-
site for disposal in 1991. Disposal sites for radioactivi-
ty-contaminated PCB wastes are unable to receive RFP

~ waste at this time; therefore, RFP is storing 177, drums

containing such waste beyond the 1- -year storage time
hm1t S

The RCRA Part A permlt apphcatlon for hazardous and
low-level mixed waste was revised twice in’ 1991.

;Rev1s1on 7, requesting a change to interim status to

operate certain Non-Destructive Assay (NDA) areas

~and to correct several EPA waste code listings, was

submitted to CDH in June 1991 and is pending CDH

* approval. Revision 8, which included the new Toxicity
- Characteristic Leaching Procedure (TCLP) EPA codes

and two Size. Reduction facilities, was submltted in.

~ July 1991 and is also pending CDH approval.

" In August 1991, the Part A perrr‘xit' application for haz-

ardous and low-level waste (LLW) and the Part A per-
mit application for TRU mixed waste were submitted
to CDH as the Combined Hazardous Waste, Low-Level
Mixed Waste, and TRU Mixed Waste, Part A permit

_application. CDH approved some of the changes
- requested in this Combined Part A in August 1991;

other changes are pending CDH approval. Two other
changes to interim status, including requests to super-
compact low-level mixed waste and to enhance evapo-

- ration at the solar ponds, were requested in a letter dur- -
.ing 1991.
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- The Part B Operating Permit for 9 of 20 hazardous and
low-level mixed waste storage units was issued by
CDH in September 1991 and became effective in
October 1991. In 1989, CDH issued a Notice of Intent
~to De"ny (NOID) for the remaining 11 storage units. .
RFP submitted a revised Part B permit application in
March 1990; this additional information is under
review by CDH, as is the Part B permit apphcatlon for
TRU mixed waste.

~The Inter—Agency Agreement (IAG) requires RCRA
Facility Investigations/Remedial Investigations
(RFI/RI) work plans to characterize the source of
contamination and the soils of an interim status closure
unit. Draft Phase I RFI/RI work plans were submitted

to CDH and EPA for the Solar Evaporation Ponds (OU

4), Present Landfill (OU 7), Original Process Waste
‘Lines (OU 9), and West Spray Field (OU 11) in 1990,
and for Other Outside Closures (OU 10) in 1991. The
1990 RCRA Annual Groundwater Monitoring Report
for OUs was submitted to CDH and EPA on March 1,
1991. The 1991 RCRA report was submitted on March
1, 1992. The CWQCC held hearings to determine
whether the RFP groundwater should be subject to site-
specific standards and classifications; promulgation of
standards and classificatidps occurred on March 15,
1991, and became effective on April 30, 1991. '

In 1991 RFP filed 35 RCRA Contingency Plan
Implementation Reports with the CDH. These reports
described the nature and magnitude of releases, an -
assessment of actual or potential hazards to human
health or the environment, and actions taken to remedi-
ate contaminated areas.

In 1991 RFP notified the National Response Center
(NRC) of four releases to the environment of a haz-
ardous substance that equaled or exceeded the
reportable quantity. All involved small quantities of
ethylene glycol/water mixtures that were immediately
cleaned up. No notifications were made to the Local

Emergency Planning Committee (LEPC) or State -

. Emergency Response Commission (SERC) because
exposure was limited to individuals within plant
boundaries.
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‘A Waste Minimization Program Plan and Pollution

Prevention Awareness Plan was submitted to EPA and ;
CDH on September 10, 1991.

TRU waste productlon increased slightly from 77-m3 in

1990 to 79 m3 in 1991. LLW production declined from

1830 m3 in 1990 to 1534 m3 in 1991. Hazardous non-

radioactive waste generation decreased from 69 m3 in
1990 to 53 m3 in 1991, representing a 23 percent
reduction. An oil conservation project was initiated in
1991, as was another project to abate releases of chlo-

rofluorocarbons to the atmosphere from plant refrigera- - '
tion and air conditioning systems. Garage oil, solvents,

and machine coolant were recycled for fuel blending .
during 1991. In 1991, the amount of paper recycled
increased 62 percent over paper recycled in 1990.
Actions were initiated in 1991 to reduce water usage by
7.8 million gallons per year and to reduce cafeteria
waste disposal in the sanitary landfill. - '

On November 3, 1989, the DOE, CDH, and EPA
signed a Settlement Agreement and Compliance Order
on consent No. 89-10-30-01 regarding alleged viola-
tions of the RCRA hazardous waste regulations per-
taining to proper waste management of residues. RFP
submitted a series of documents in compliance with

this Order, the last of which was the Mixed Residues

Compliance Plan (September 28, 1990). On July 31,
1991, the CDH issued to RFP Compliance Order No.
91-07-31-01, which indicated that the Mixed Residues
Compliance Plan was inadequate and therefore violated
the November 1989 Order. On August 1, 1991, the

~ CDH filed a complaint in court alleging that the DOE
- had submitted an inadequate plan in violation of the
- November 1989 Order and directed the DOE to meet

terms of the Order. Compliance Order No. 91-07- 31-
01 specifies a schedule for removing all backlog mixed .
residues from RFP by January 1, 1999, and specifies a
schedule by which those residues will ‘be brought into

‘compliance with the Colorado Hazardous Waste

Regulations. Activities : are in progress to' meet those
requirements and to negotiate a Consent Order for the
management of mixed re51dues
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" Infer-Agency Agreement
(IAG) '

Emergehcy Planning and
Community-Right-Know Act
(EPCRA)

;Agreemenf in Principle (AIP)

- FFCA-II (an expansion of the original FFCA signed in

1989) was signed on May 10, 1991, by the EPA and

'DOE. This new agreement, valid for 2 years, provides

the mechanism for DOE to achieve compliance with

the LDR portion of the RCRA regulations. FFCA-II

requires submittal of six reports and plans; one was
submitted in September 1991 and the remaining five
are scheduled to be completed in 1992.

"'The IAG was renegotiated early in 1990 following

receipt of public and agency comments. The final
agreement, reached in January 1991, was revised to
increase the number and priority of OUs. Section 4,
“Environmental Remediation Programs,” describes
remegdiation activities accomplished during 1991.

“In 1991 there were no reportable releases of extremely ‘

hazardous substances or Comprehensive Environmen-
tal Response, Compensation, and Liability Act
(CERCLA) hazardous substances that posed a potential
impact beyond RFP boundaries; therefore, no reporting

‘was required under Section 304 of SARA.

The REP submitted the “Tier II Emergency and

* Hazardous Chemical Inventory Forms” report to emer--

gency planning agencies for the State of Colorado, -
Jefferson and Boulder counties, and the RFP Fire
Department in 1991. This report is required under
Section 312 of EPCRA and lists quantities and loca-
tions of haiardous chemicals.

The RFP submitted the “Toxic Chemical Release
Inventory” (Form Rs) to EPA in 1991 as required under
Section 313 of EPCRA. This report contains informa-
tion on quantities of routine and accidental releases of
chemicals, the maximum amount of chemicals stored,
and amount of chemicals contained in wastes trans-
ferred offsite.

An AIP was executed between DOE and CDH in 1989.
Part of that agreement required the CDH to conduct the
Rocky Flats Toxicological Review and Dose
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Special Assignment Team

Settlement Agreemenf
(Church vs. DOE efal)

METEOROLOGICAL
' MONITORING

Reconstruction study. This study progressed during

1991; a draft report was completed in February 1992.

A Special Assignment Team was mobilized in 1989 by

DOE to provide an independent evaluation of opera-
tions and practices at RFP. The environmental portion
of the audit focused on determmmg whether RFP

‘activities. created an imminent threat to the public or

environment, whether operations were conducted in
accordance with environmental requirements and best
management practices, and the status of préviously
identified environmental concerns. Findings of this
evaluation were addressed in 93 action plans that

- described corrective measures.  As of December 1991,

34 action plans were complete, 29 plans were in verifi-
cation, 28 plans were open, and 2 plans were scheduled :
for compleuon :

‘A settlement agreement "ar’nong‘DOE, The Dow
~ Chemical Company, Rockwell International, local gov-

ernments, and private landowners was reached: in July

- 1985, requiring remediation actions to reduce plutom— ,.

um contamination on areas adjacent to the RFP eastern
boundary. Approximately 120 acres of land have been
treated by plowing, tilling, and seeding; plutonium lev-
els are now within state limits. Re.végetation measures
were conducted on plowed areas during 1991. |

N

' “Meéan wind speeds at RFP in 1991 were 8.7 miles per
~ hour (mph). The maximum wind speed gust was 83.7

mph. Winds, as categorized by Pasquill stability class-
es, were 46.2 percent neutral, 42.63 percent stable, and
11.15 percent unstable. The mean temperature in 1991
was 49.17 °F and the minimum and maximum temper-
atures were -5.8 °F and 91.6 °F, respectively. 'RFP
recorded 16.06 inches of precipitation in 1991. -
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Effluent Air Moniforing

Nonradioactive Ambient Air
Monitoring

Radioactive Ambient Air
Monitoring

Site Environmental Report for 1991

Plutonium and uranium discharges totaled 0.873 -
microcuries (UCi) (3.23 x 104 becquerels [Bq]) and

- 1.631 uCi (6.035 x 10* By), respectively. Maximum

sample concentration for plutonium was 0.0003 x 1012
microcuries per milliliter (UCi/ml) and for uranium was
0.0005 x 10712 uCi/ml. Americium discharges totaled
0.150 UCi (0.422 x 10* Bq) and the maximum concen- -
tration was 0.0006 x 10-12 uCi/ml. Total -amount of
tritium discharged was 0.0048 Ci (1.77 x 108 Bq).
Maximum tritium concentration was 94 x 10-12 uCi/ml
(3.48 Bg/m3), Total quantity of beryllium discharged

from ventilation exhaust systems was 7.086 -grams (g)
and the maximum concentration was 0.0018 micro-
grams per cubic meter (Lg/m3). Radionuclide releases
“did not exceed NESHAP limits based on computer
modeling using the AIRDOS/PC computer code.

The maximum total suspended particulate (TSP) value -
(24-hour sample) was 82.3 j1g/m3, and the annual geo-

~metric mean value was 39.8 pg/m3. The maximum

Particulate Matter-10 (PM-10) value (24-hour: sample)
was 26.3 pg/m3, and the annual arithmetic mean was
13.6 pg/m3.. The annual geometric mean for TSP and
arithmetic mean for PM-10 samplers were 66.3 percent
and 27.3 percent, respectively, of the National Ambient

Air Quality Standards (NAAQS).

Overall mean plutonium concentration measured for -
onsite samplers was 0.073 x 10-15 pCi/ml (2.7 x 106
Bq/m3), equal to 0.36 percent of the Derived
Concentration Guide (DCG). Overall mean plutonium
concentrations for perimeter and community locations

~ were .0.001 x 1015 uCi/ml (3.7 x 10-® Bg/m3) and
70.001 x 1015 uCi/ml (3.7 x 10-8 Bg/m3), respectively.

These values were both 0.005 percent of the offsite .
DCG. L ’
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* SURFACE-WATER MONITORING

Rocky Flats Plant Site - Maximum volume-weighted average concentrations "
- Surface-Water Moniforing and percent of DCG for plutonium, uranium, americi-

um, and tritium of sampled effluents from North and -

“South Walnut Creeks and Woman Creek are listed

‘below. B
Surface Water Effluents  Percent
Average Concentrations =  of
(x 10 uCi/ml) - DCG
- Plutonium S -
| (Pond C-1) 0.017 * £ 0.010 0.06
Uranium-233,234 o -
*_(Pond C-2) 085 * .60.09 0.17
Uranium-238 , : : o
(PondC-2) . 1000 = -0.10 0.17
C : Americium ~ \ A |
g ’ v ' : (Pond A-4) 0.010 % 0.006 0.03
- Tritium (Pond C-2) 81 + 45 = 00

Mean concentrations and percent of DCG for plutoni-

um, uranium, americium, and tritium for samplés of

raw water taken from Ralston Reservoir and South
Boulder Diversion Canal are listed below. -

 Raw Water Supply  Percent

Average Concentrations of. -
Plutonium 0016 + 0034 - 005
Uranium-233,234 044 + 016  0.09
Uranium-238 037 + 0.13 0.06
Americium 0.019 + 0021 . 006
Tritium o -19 £

53 - 000
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Communify Surface-Water
Monitoring

GROUNDWATER
MONITORING

Maximum average reservoir/canal concentrations and
percent of DCG for plutonium, uranium, americium,
and tritium from samples of public water supplies from
several surrounding communities are listed below.

Maximum Average Percent
Reservoir Concentrations of
- (x 10 uCi/ml) DCG
Plutonium
(Standley) ~ -0.003 = 0.009 -0.01
Uranium-233, 234 ‘
(Great Western) 0.52 £ 0.14 - 0.10
Uranium-238 o \
(Standley) 057 = 0.12 0.10
- Americium .
(Great Western) 0.005 %= 0.007 0.02
+ 182 0.01

Tritium (Dillon) 147

Maximum average drinking water concentrations and
percent of DCGs for plutonium, uranium, americi-
um, and tritium from samples of drinking water from
several surrounding communities are listed below.

Maximum Average

Drinking Water Percent
Concentrations of
(x 10°° uCi/ml) - - DCG
Plutonium (Golden) 0.011 * 0.017 0.04
Uranium-233, 234 ,
(Thornton) 131 = 104 0.26
Uranium-238 ‘
(Thornton) 1.03 *+ 076 0.17
Americium ‘ ' ‘
(Westminster)  0.004 + 0.005 0.01
Tritium (Denver) 104 = 86 0.01

- The uppermost hydrostratigraphic unit within OU 1

(881 Hillside), which includes alluvial and subcropping
bedrock material, is contaminated with VOCs, inorgan-
ics (including some metals), and elevated levels of
uranium. Organic contaminants detected in the highest
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* concentrations in 1991 were trichloroethene (TCE), ,
1,1- dichloroethene, and 1,1,1 - trichloroethane (TCA).
Concentrations of VOCs diminish rapidly downgradi-
ent, becoming equal to or below detection limits (5

. pg/l) within 200 feet of the suspected origin of contam-
ination. -

Groundwater in the upper hydrostratigraphic unit with-
in OU 2 (903 Pad, Mound, and East Trenches Area),

- . which is composed of alluvial materials and- shallow
subcropping sandstones, is contaminated with VOCs,
inorganics, dissolved metals, and some radionuclides.

- Contaminants of most concern are VOCs; those detect-

., ed in 1991 include tetrachloroethene and trichloro-
~ethene. Investigations are underway to characterize
these plumes and. magmtude and extent of contamina-
- tion. :
. '
IR o -Dissolved radionuclides detected in surficial wells

‘ ‘ ,downgradlent and in the immediate vicinity of the

Solar Ponds (OU 4) during 1991 mclude uranium-233,

-234 (as high as 1.052x 10-7 uCi/ml), uranium-235,

238 (7.470 x 10-8 pCi/ml), and tritium. Total radionu-

clides detected in the uppermost aquifer include ameri-
‘cium-241 (1.360 x 1010 uCi/ml) and in one well, plu- -

tonium-239, -240 (3.790 x 10-10 uCi/ml). VOCs
“detected in surficial wells in ‘the vicinity of the Solar -

 « -Ponds include Atrichloroethen.e, tetrachloroethene, car-. -
~ bon tetrachloride, chloroform, and several others. o

“Within the confines of the Present Landfill (OU 7),
groundwater is contaminated with VOCs, radionu-
clides, and concentrations of metals and inorganic ana-
lytes higher than in upgradient wells. Dissolved
radionuclides detected in 1991 in and adjacent to the
landfill include tritium (up to 1.834 x 106 uCi/ml), -
" strontium-89, -90 (1.117 x 10-8 uCi/ml), uranium-233,
©-234 (up to 3.22 x 108 pCi/ml), uranium-235 (up to
8:0 x 1010 puCi/ml), uranium-238 (up to 2.05 x 10 -8
~uCi/ml), and radium-226 (p to 7.7 x 10-10 pCi/ml).
“Total radionuclides detected include americium-241 -
" (up to 8.0 x 10-11 pCi/ml), cesium-137 (1.06 x 109
puCi/ml), and plutonium-239, -240 (up to 1.8 x 10-10
-uCi/ml). Radionuclides were detected in a wide area

A
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. SOIL MONITORING

ECOLOGICAL STUDIES

Site Environmental Report for 1991 _

- across the landfill site. Detections of VOCs in 1991

occurred primarily in wells in the southern portion of
the landfill. A number of different compounds- were
detected including carbon tetrachloride, trichloro-

~ ethene, and tetrachloroethene. No VOCs were detected

in the uppermost aquifer downgradient of the landfill in -
1991. - ' ' '

Within and adjacent to the West Spray Field (OU 11),
groundwater quality has been impacted by VOCs, dis-
solved radionuclides, a few dissolved metals, and inor-
ganic analytes. VOCs detected include TCE,
Isobutylmethyl Ketone (MIBK), and toluene at levels
just above the detection limit. Dissolved radionuclides
detected include uranium-233, -234 (up to 1.62 x 10-°
pCi/ml), and uranium-238 (up to 1.15 x 109 puCi/ml).
Total radionuclides in the uppermost aquifer within the

* West Spray Field included americium-241 (up to 9.6 x

10-11 pCi/mi) and plutonium-239 (3.47 x 10-10~
uCi/ml). Inorganic analytes detected at elevated levels

within the West Spray Field include fluoride, chloride,

bicarbonate, sodium, sulfate, nitrate/nitrite, orthophos-.
phate, and total suspended solids. Assessments made

in 1991 conclude that waste management activities

contributed to the presence of these inorganic com-

pounds at OU 11. _ -

Plutonjium concentrations from samples taken at a
1-mile radius from RFP ranged from 0.04 picocuries
per gram (pCi/g) to 9.76 pCi/g in 1991. Soils sampled

at a 2-mile radius exhibited plutonium concentrations

of 0.01 pCi/g to 3.61 pCi/g. Of the soil samples taken,
those from the eastern portion of the buffer 'zone

- recorded the highest plutonium concentrations: site

1-090, 1.49 pCi/g; site 1-108, 9.76 pCi/g; site 1-126,
2.13 pCi/g; and site 2-090, 3.61 pCi/g.

~ Baseline Studies, Radioecological Investigations, and

Environmental Evaluations occurred as part of the eco-
logical studies programs in 1991. Information gathered
on the presence, abundance, and distribution of aquatic
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ENVIRONMENTAL
REMEDIATION (ER)
PROGRAMS

EXTERNAL GAMMA

RADIATION DOSE
MONITORING

' RADIATION DOSE
ASSESSMENT

and terrestrial vegetatlon and w1ld11fe is used to mea-
sure the 1mpacts of various intrusive activities on these
natural resources and comply with the National

‘Environmental Policy Act (NEPA), 40CFR1500-1508,

10CFR1021, and DOE Order 5440.1D, National
Environmental Policy Act Compliance Program.

Environmental Remediation Programs were established

to comply with regulations for characterization and -
cleanup of inactive waste sites at RFP. DOE, CDH,
and the EPA signed the IAG in January 1991, which
gives schedules and budgets for ER. The IAG address-
es details on specific requircments that must be met
during the CERCLA and RCRA processes being
employed for assessment and remediation of identified
Individual Hazardous Substance Sites (IHSSs) on or
adjacent to the RFP. These 178 IHSSs have been cate-
gorized into 16 OUs. These OUs, along with activities
therein durmg 1991, are detailed in Sectlon 4
“Env1ronmental Remedlatlon Programs.” \

~ Average annual dose equivalents measured onsite, in

perimeter environs, and in nearby communities were

122, 109, and 120 millirem (mrem), respectively.

These values are indicative of background gamma radi-
ation m the area. . :

~ Maximum radiation dose from all pathWays to a hypo-

thetical individual continuously present at the site
bouhdary was 3.2 x 10-1 mrem EDE. The maximum

‘radiation dose to an individual from RFP air emis-
- sions of radioactive materials, as determined by the

AIRDOS-PC meteorological dispersion/radiation dose
computer code, was 4.4 x 105 mrem EDE from mea-
sured building air emissions and 9.3 x 10-3 mrem EDE
from estimated soil resuspension. Collective population
dose to a distance of 50 miles was estimated as 0.9 per-

~ son-rem EDE.
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The Rocky Flats Piant is owned by the U.8. Department of Energy and oper-
ated by EG&G Rocky Flats, Inc. Located on 6,550 acres in northern
Jetterson County. the plant’s historicai mission has been the deveiopment
and fabrication of nuclear weapons components from radioactive and

nonradioactive matericls. This section describes the plant’s mission, its site
environment, and operations. : :
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ROCKY FLATS SITE
ENVIRONMENT

The Rocky Flats Plant (RFP) occupies an area of 6,550
acres in northern Jefferson County, Colorado, approxi-
mately 16 miles northwest of Denver (Figure 1-1). "
Main production facilities are located near the center of
RFP within a fenced security area of 384 acres. The
remaining plant area contains limited support facilities
and serves as a buffer zone to major production areas
(DOESO) (Note Literature citations abbreviated .
within this report are alphabetxcally listed in Section 8,
“Referénces.”) :

Approximately 2.1 million people live within a 50-mile
radius of RFP. Adjacent land use is a mixture of agri-
culture, ‘open space, industry, and low -density residen-
tial housmg

»
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-Figure 1-1. Area Map of RFP and Surrounding Communities




Section 1. INTRODUCTION

Climate R ~ The climate at RFP is characterized by dry, cool win-
‘ ters and warm summers. Elevation and major topo-
graphical features significantly influence climate and
: meteorologlcal dispersion characteristics ‘of the
. o ‘ site. Winds, though variable, are predominately north-
’ ‘ westerly. Annual precipitation averages slightly-
greater than 15 inches with more than 80 percent

-occurring between April and September ‘Maximum

and minimum temperatures average 76 degrees

Fahrenheit (°F) and 22 °F, respectively (DOERO).
~ Meteorological and chmatologlcal information for '
© 0 1991 s glven in Section 3.1.

-

Topography , , RFP:is situated at an elevation of about 6,000 feet on

’ ’ the eastern edge of a geological bench known locally as
Rocky Flats. This bench, approximately 5 miles wide
in an east-west direction, flanks the eastern edge of the -
abruptly rising foothills of the Front Range of the -
Rocky Mountains. To the east, topography slopes
gradually at an average downgrade of 95 feet per mile.
Approximately 20 miles to the west, the continental
“divide rises to elevations exceeding 14,000 feet.

N

Geology = . RFP is situated on the Rocky Flats Alluvium, an allu-
: : -vial fan deposit, varying in thickness from 0 to 100
feet, providing a gravelly cover over bedrock.
Underlying bedrock formations consist primarily of
claystone with some siltstones. Seismic activity of the-
-area is low, and potentials for landslides and subsi-
dence are not considered likely at RFP (DOESO0).
Additional information on the geology of RFP is con-
tained in Geologic Characterzzatzon of the Rocky Flats
Plant (EG9 11) :

Hydrblogy L -+ Surface drainage generally occurs in a west to east pat-
" ‘ tern along five ephemeral streams within RFP. ‘North
Walnut Creek, South Walnut Creek, and Woman Creek
drain the main plant facilities area. Water from Woman
Creek drains into Standley Lake, which is used as a
_ municipal water supply. Surface runoff from RFP is
collected in an interceptor ditch before it enters Woman
Creek, diverted to a temporary holding pond, and piped

4 -
- - — =
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ROCKY FLATS SITE
OPERATIONS

" Site Environmental Report for 1991

into the Broomfield Diversion Ditch, bypassing Great

Western Reservoir. Water from North and South
Walnut Creek discharges into the Broomfield Diversion
Ditch. ‘

- Groundwater systems consist of a shallow, unconfined

system in the Rocky Flats Alluvium and a confined
system in deeper sandstone units within the underlying
bedrock. The flow of groundwater is locally con-.
trolled by the topography and subcropping sandstone
channels (refer to Figure 3.4-1, Generalized Cross
Section of the Stratigraphy Underlying the RFP).

N

Construction of RFP was approved by the United
States Government in 1951. The purpose of the facility
was to increase production of nuclear weapons compo-
nents. Limited operations began in 1952 within a total
site area of 2,520 acres and a plant facilities area of less
than 400 acres. Early operations involved 700,000
square feet (ft2) of building floor space in 20 structures.

The United States Atomic Energy Commission (AEC)
was the responsible gbvemment agency when construc-
tion began at RFP. In 1974, the United States Energy
Research and Development Administration (ERDA)
succeeded the AEC. The ERDA was in turn succeeded
by the DOE in 1977. Within DOE, administrative

-responsibility was delegated to the Albuquerque

Operations Office, which established the Rocky Flats

~ Area Office for day-to-day contact at RFP. In 1989, the

Rocky Flats Area Office was upgraded to the Rocky
Flats Office (RFO), accountable directly to DOE
Headquarters (HQ) in Washington, D.C. '

‘The Dow Chemical Corhpany was the first prime con-

tractor for operations at RFP. Rockwell International
replaced Thé Dow Chemical Company in 1975 and
operated RFP through 1989. EG&G Rocky Flats, Inc.,
replaced Rockwell International in 1990.

The RFP fabricates nuclear weapons components from
plutonium, uranium, /beryllium, and stainless steel.




* Section 1. INTRODUCTION

RADIATION AT THE
ROCKY FLATS PLANT

radloactlve or hazardous materlals

~

Production activities include metal fabrication and

_assembly, chemical recovery and purification of
 process-produced transuranic radionuclides, and related -
- quality control functlons Appr0x1mately 140 struc-

tures contain nearly 2.76 million fi2 of floor space. Of.

' this space, major manufacturing, chemical processing,
- plutonium recovery, and waste treatment facilities

occupy approximately 1.6 million ft2. EG&G Rocky-

_Flats, Inc., employed 7,068 people in December 1991.

-

The RFP uses radioactive materials and radiation-[iro-
ducing equipment. Radiation-producing equipment

‘includes X-ray machines and linear accelerators.

Important radloacuve materials include plutonium,
americium, uranium, and tritium. The potential exists-

for these materials to be handled in sufficient quantities
to pose an offsite hazard. The mdst important potential

contributor to radiation dose from these materials is the -
alpha radiation emitted by plutomum americium, and ’

uramum . !

-\

radiation dose hazard; that-is, the radioactive material
must be taken into the body for the alpha radiation to

~ be harmful. For this reason, environmental protection
at RFP focuses on minimizing release of radioactive
“materialsto the environment. Environmental monitor--

ing focuses on pathways by which the ‘materials could
enter the body, such as air inhalation and water inges--
tion. A pathway is a potential route for exposure to

Appendix-A, “Perspective on;RadiatiOn,” describes the
basic concepts of radiation. Readers unfamiliar with
the types and sources of jonizing radiation are. encour-
aged to read Append1x A for a better understanding of

assessment at RFP. A detailed assessment of radiation
dosé to the public from RFP is presented in Sect10n 6,

* - “Radiation Dose Assessment\ .

—Because of the low penetratlng ability of alpha radia-
 tion, these materials are pr1mar11y a potential internal

. environmental monitoring data-and radiation dose



The Rocky Flats Plant Is one of the most closely
reguiated and monitored facilities in the world.
Thousands of samples of air, soil, and water are
collected and analyzed annuaily to ensure

that operations are conducted in a manner
that protects employee and public health, and
the environment. The results of these analyses
are reported during monthly public meetings
(pictured), as well as to various locdl, state,

and federal regulatory authorties. The
Compliance Summary provides a description
of environmental requiations and requirements
that govern Rocky Flats Plant activities.
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NATIONAL ENVIRONMENTAL
POLICY ACT (NEPA)

-

'NEPA is the nation’s most widely applied federal envi-

ronmental statute. Federal regulations administered by

the Council on Environmental Quality (CEQ),

Washington, D.C., require NEPA documentation as an

administrative record showing that agencies have con-

sidered environmental impacts of and public commen-"
tary on proposed actions, and that this information is

included in federal decision-making. NEPA documen-

tation can include either an Environmental Assessment

(EA) or an Environmental Impact Statement (EIS).

In 1989 Admiral Watkins, Secretary of Energy, issued a
ten-point initiative that renewed emphasis by DOE on
the letter and spirit of environmental statutes and regu-
lations. Secretary of Energy Notice SEN-15-90 was
the fourth point in the initiative, becoming effective on
February 5, 1990. The notice called for a revision of

- DOE Order 5440.1C, National Environmental Policy

Act, by streamlining and centralizing the DOE line
organizations. The responsibilities of the DOE
Secretarial Officers were redefined, and in states where
DOE facilities are located, the State Governors are now
able to work more closely with their local DOE repre-
sentatives.

The RFP established a NEPA Corﬁpliance Committee
(NCC) in February 1989 to provide an integrated
review, guidance, and oversight for plantwide activi-

~ ties. The NCC created an RFP Environmental

Checklist (EC) that is required for all proposed actions. -
The EC provides an initial screening and review of
construction and engineering projects to determine

. whether submission of an Action Description

Memorandum (ADM) is required. ADMs are submit- -

- . ted to DOE for a determination of the level of NEPA

documentation required.

#

In 1991 the NCC at RFP provided information and rec-

- ommendations on approximately 150 projects con-

cerned with constructing, refurbishing, or upgrading
RFP facilities.




- Section 2. COMPLIANCE SUMMARY

Notice of Intent (NOI)

- The NOI is-a public announcement byla federal agency
-of plans to prepare an EIS. This announcement is fol-
lowed by public meetings where suggestions are

received on the scope and range.of the EIS.

The NOI for the Plutonium Recovery MOdlflCatIOn
Project Environmental Impact Statement (PRMP EIS)
was published in the Federal Register on May 30,

© 1990. Public scoping meetings were held on June 18

and 20, 1990, followed by a 45-day comment period.

‘A draft Implementation Plan for the PRMP EIS was -

- completed in November 1991.

: ,The NOI for the Programmatic Envrronmental Impact

Statement (PEIS) on the Integrated Envrronmental and .
Waste Management Program, proposed by the DOE,

~was issued in the Federal Register on October 22,

- 1990. A public scoping meeting to accept comments -

on the PEIS was held on January 23, 1991. An

~ Implementation Plan is under development. The PEIS‘

will consider programmatic issues (for all DOE-operat-
ed facilities) and integrated approaches to the program
and will include national program-wide alternatives.

In September 1990, the Secretary of ‘Energy made a

~ commitment to initiate preparation of the RFP Sitewide

- EIS. The NOI for the Sitewide EIS was published in

- Environmental

- . Assessment (EA) |

10 -

the Federal Register on March 13, 1991. Public scop-

ing meetings were held on April 4, 8, and 11, 1991,and .

comments were accepted thfough April 19; 1991.

An EA is prepared to determine whether a proposed

federal action will require preparation of an EIS. Ifitis
. determined ‘that no EIS is required, a Finding of No

Significant Impact (FONSI) that documents this deci-
sion is prepared. Before preparation of an EA, the pro-

‘posed federal action is evaluated as a possible
" Categorical Exclusion (CX). The CX is a category of

actions that do not individually or cumulatively have a
signiffcant effect on the human environment and do not
requlre ‘either an EA or EIS. Eleven CXs were.
approved for RFP in 1991
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Mitigation Action Plan
" (MAP)

EAs for the following propOsed actions are in various -
stages of preparation and review.

 Building 374 Liquid Waste Treatment Facility
Upgrades

» Construction and Use of a Residue Drum Storage\

~  Facility :

* 'Mixed Waste Dlsposal Operations at the Nevada
* Test Site ‘

« New Sanitary Landﬁll ' -

s Proposed Subsurface Interim Measures/Intenm
Remedial ACthl‘l Plan/Environmental Assessment
and Decision \Document for OU 2

~The EA for the Interim Remedial Action/

Environmental Assessment for Operable Unit 2 (OU 2)
(903 Pad, Mound, and East Trenches areas) was pre-
pared. ‘A FONSI for this proposed action was received

~.on March 7, 1991.

Preparation of an EA for the Dewatering and Resource

~ Conservation and Recovery Act (RCRA) Partial

Closure Action on Solar Evaporation Ponds began in -
1990. The EA was approved on February 21, 1991, -
and a FONSI was received on June 17, 1991. A Notice
of Availability was published on August 9, 1991.

“The implementation of NEPA focuses on the predeci- -

sional aspects of an action. Mitigation is part of the
postdecisional phase of NEPA. The Secretary of
Energy Notice SEN-15-90, Section H, requires the

publication of a MAP before an EIS or EA/FONSI is

completed. The MAP documents environmental com- -
mitments made in an EIS/Record of Decision (ROD) or
an EA/FONST and reports implementation of those
commmnents

An EA for the Supercompyact\c')r and Repackaging

‘Facility (SARF), DOE/EA-0432, was published in July

1990; the DOE issued a FONSI in the Federal Register
on August 10, 1990. The MAP for the SARF was

. approved in January 1992.

11



Section 2. COMPLIANCE SUMMARY

ENDANGERED SPECIES ACT,

" FISH AND WILDLIFE COORDI-
' NATION ACT, MIGRATORY

BIRD TREATY ACT, AND EXECU-
" TIVE ORDERS 11990 (PROTEC-

TION OF WETLANDS) AND
11988 (FLOODPLAIN MAN-
AGEMEND |

' NATIONAL HISTORIC
' PRESERVATION ACT (NHPA)

- These federal statutes and executive orders govern the

protection of ecological resources at RFP. In 1991 a
Public Notiee of Wetland Involvement was published
in the Federal Register as required by 10CFR1022.

-This notice, made on August 23, 1991, concerned the
‘placement of sediment samplers in the buffer zone sur-
rounding the main. facilities area. Biologicaly survey
and habitat survey reports were prepared for the South - -

Interceptor Ditch (DOE91a, DOE91b) and 881 Hillside" |
French Drain (DOE91c, DOE91d) in October and, ‘
November 1991 respect1ve1y ‘

Preservation and management of prehistorical, histori-
cal, and cultural resources on lands administered by the
DOE are mandated under Sections 106 and 110 of
NHPA. The NHPA requires a federal agency, before
undertakmg any project, to adopt measures to mltlgate ‘
the potential adverse effects of that project on sites,
structures, or objects eligible for inclusion in the -

- National Register of Historic Places.

A sitewide archaeoiogical survey of RFP \y‘as conduct-

FEDERAL INSECTICIDE ‘
FUNGICIDE, AND '
RODENTICIDE ACT (FIFRA)

ed in 1991. All cultural resources ‘were evaluated
against criteria for nomination to the National Register
of Historic Places. Results of the survey were reported

in “Cultural Resources Class III Survey of Department

of Energy, Rocky. Flats Plant, Northern Jefferson and

"Boulder Counties, Colorado” (Version 1.0, August 1,

1991). Information from this report is used i in planning
remediation and other construction activities to prevent
damage to, or destruction of, cultural resources at RFP.

FIFRA governs the registration and use of pesticides,
herbicides, and rodenticides. At RFP, compliance with

FIFRA is managed through the Integrated Pest

Management Control Plan. This plan identifies the

- kinds of activities at RFP that are subject to FIFRA and -

describes the procedures for complymg with FIFRA

requirements.

The Integrated Pest Management Control Plan is part
of the Watershed, Management Plan, which is in draft

. form because certain sections are being rewritten.

Y

12
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CLEAN AIR ACT (CAA)

. National Emission Standards
- for Hazardous Pollutants
(NESHAPs)

Colorado Air Quality Control
Regulation No. 8

However, the Integratéd Pest Managemént Control

" Plan is complete and currently functional.

The CAA sets standards for ambient air quality and
hazardous air pollutants. At RFP, compliance pro-
grams have been established for radioactive and nonra-
dioactive hazardous emissions and ambient air condi-
tions. \ '

NESHAPs govern both radioactive and nonradioactive
pollutants and are administered by the EPA or the
CDH. CDH has been granted authority by the EPA to
regulate several hazardous pollutants including berylli-
um, mercury, vinyl chloride, and asbestos; however,
authority to regulate radionuclides currently lies with
the EPA. Under regulations promulgated in 1989,
NESHAPs limited the radiation dose from airbornc. -
radionuclide emissions from DOE facilities to 10 mil-
lirems per year (mrem/yr) effective dose equivalent
(EDE) to any member of the public. A compliance
report with dose calculations is due to EPA-by June 30
of each year for the previous calendar year. RFP sub-
mitted the required Air Compliance Report and dose
calculations for the calendar year 1990 to the EPA in
June 1991. This report showed a calculated whole
body dose equivalent to the maximally exposed indi-
vidual from building air emissions of (.000043 mrem
and from soil resuspension of 0.21 mrem. Dose calcu-
lations for the 1991 calendar year are given in Section
6, “Radiation Dose Assessment.”

Regulation No. 8 implements NESHAPs for nonra-
dioactive hazardous air pollutants in Colorado.- Work

- standards, emission limitations, and ambient air stan-

dards for hazardous air pollutants including asbestos,
beryllium, mercury, benzene, vinyl chloride, lead, and
hydrogen sulfide are specified in this regulation.
Potential hazardous air pollutants at RFP include

‘asbestos and beryllium. Asbestos was used as insula-

tion in the older facilities and is handled according to
NESHAPs regulations during demolition, renovation,

- - 1

13




Section 2. COMPLIANCE SUMMARY

or dlsposal Beryllium is machined at RFP. The emls-
sions standard is 10 grams (g) of beryllium over a 24-
hour period. Beryllium emissions did not exceed this
standard in 1991 (see Section 3.2,.“Air Monitoring”).

Beryllium-compliance tests were to be conducted on

five air effluent ducts that have the highest potential

beryllium emissions in 1991 upon resumption of pluto-

~ ‘nium operations at RFP. The tests were to measure

- Colorado Air Quality
Regulation No. 3

beryllium emissions from each of the five locations
over a 24-hour period in accordance wrth EPA

Reference Method 104 and serve as the basrs of an

application for a’ waiver of emission testing and sam-

pling protocol. Plutonium process operations were sus-- -
pended in 1989 and did not resume in 1990 or 1991.

Ant1c1pated changes in future plant operations may cur-

tail berylhum operations at, RFP and render complrance ,

testmg unnecessary

Y
!

the CAA. As a result, enforcement, maintenance, and

implementation of the air regulations have been -dele-\ =
gated by the State to-the CDH. Under the provisions of

Colorado Air Quality Regulation No. 3, th¢ CDH  must

receive an Air Pollutant Emission Notice (APEN) for ’
all potential sources of air pollutants resulting from °
construction or alteration of any facility, process, or

activity from which air pollutants are to be emitted. -

The air pollutants are defined as criteria, hazardous, or
toxic. APENs are required for any process or activity

" that has the potential of (1) an uncontrolled emission
greater than 1 pound per day for any hazardous or toxic . -

_hazardous waste permits and permit applications.

air pollutant, (2) an uncontrolled emission greater than ‘
1 ton per year for any criteria, hazardous, or toxic air

pollutant or (3) emissions arising from specific opera-
tions as defined in Regulation No. 7. Each APEN must
be filed w1th the CDH before 1n1t1atron of operatlons

the potential for significant impact on air quality unless
specifically exempt by law. Table 2-1 lists current air
quality permits for RFP as well as surface water and

14

‘The' State of Colorado has primacy for regulating non-
radionuclide air pollutant emissions as defined. under

- Air emission permits are require‘d for sources that have =
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Under the June 1989 Agreement in Principle (AIP)

‘between the DOE and the CDH, RFP was required to

complete an air emission inventory of plant operations
and submit inventory data to the CDH by June 1991.

Between June 1989 and June 1991, RFP conducted an -

air emission survey of plant activities, evaluated

. process operations, and prepared APENs and support-

“Colorado Air Quality Control
Regulation No. 7

Compliance Issues

ing documentation for submittal to the CDH. The
buildings and operations for which APEN documents
were submitted in 1991 are listed in Table 2-2.

Under provisions of Regulation No. 7, all existing
sources that generate volatile organic compounds
(VOCs) are required to submit to the CDH a report that
provides an inventory of all VOC point sources, opera-

‘tion source descriptions, actual and potential annual

emissions, and discussions of reasonable available con-
trol technology (RACT). In response to this require-
ment, RFP submitted the Volatile Organic Compound
(VOC) Emissions Report (EG91m) to CDH in
December 1991. The basis of this report was the RFP
air emission inventory documentation that provided
VOC point-source information. o

Radioactive Effluent Sampling Protocol. Several

“studies were initiated in 1990 to determing RFP’s com-
‘pliance with EPA’s radioactive-effluent sampling proto-

col, described under 40CFR61, Subpart H, which was
promulgated on December 15, 1989, and made effec-
tive that same date. These studies involve preparing
“as-built” duct drawings, duct effluent velocity profil-
ing, effluent particle size and composition, and isoki- .

netic sampling. The “as-built” duct drawing study was

completed in 1991. The other projects will be complet-
ed in 1992-1993. RFP is pursuing upgrades to those -
sampling systems that do not comply with the intent of
the EPA effluent sampling protocol. Effluent monitor-
ing systems that do not meet EPA protocol, but meet
the intent of the regulations, will be reviewed for

exemption under “alternative methods,” provisions of

- 40CFR61.93(b)(3). Attempts in 1991 to enter into a

Federal Facilities Compliance Agreement (FFCA) -
with EPA Region VIII to establish a schedule for

15
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~ CLEAN WATER ACT (CWA)

" 'National Pollutant Dis
~ Elimination System
(NPDES) Permit

16

achieving compliance were unsuccessful when it was’
determined by EPA that such an agreement would be
inappropriate. EPA issued a Section 114 (CAA) letter
on November 27, 1991, requesting information on RFP
compliance with NESHAP provisions. Responses .
were submitted by RFP on December 16, 1991, and

January 27, 1992. EPA Region VIII issued EG&G"
Rocky Flats, Inc., a Compliance Order on March 3,

1992, requiring RFP to be in compliance with the efflu-
ent monitoring requirements of 40CFR61.93(b) within
1 year and to complete four specified projects within
270 days. ' - ‘

‘The CWA requirés the EPA to set national éfﬂuent

~ limitations and water quality standards and establishes

a regulatory program to ensure enforcement. In
Colorado, discharge permits for federal facilities such
as RFP are issued by the EPA: The State of Colorado -
sets water quality standards for receiving streams and
bodies of water. These standards are applied through

- National Pollutant Discharge-Elimination System

~

charge

. -

(NPDES) permits issued for RFP by the EPA. Table 2-1
lists the current NPDES permit for RFP. -

The NPDES permit program controls the release of
pollutants into U.S. waters and requires routine moni-
toring and reporting of results. The' NPDES permit for
RFP (#C0-0001333) identifies seven monitoring points
for control of discharge; three of these discharge points,

Ponds A-4, B-5, and C-2, are capable of discharging .

water offsite.. The NPDES permit terms were modified
by the NPDES FFCA to eliminate two discharge points

~ that were inactivated (the Reverse Osmosis Pilot Plant
.and the Reverse Osmosis Plant) and to include new

monitoring parameters at the other discharge locations.
Changes to the NPDES permit terms are summarized in

“Appendix B (Table B-4) and went into effect in April

1991. The current permit expired in 1989 but was
administratively extended until renewed. An applica- -
tion for renewal was filed with EPA, and an updated

" renewal application (which will include the application

for a storm water discharge permit) is scheduled to be
submitted in mid-1992. No Notices of Violation
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{(NOVs) were received in 1991 for violation of NPDES
requirements. NPDES permit exceedances are summa-
rized in Section 3.3, “Surface Water Monitoring.”

Table 2-1

~Environmental Permits and Permit Applicafions

Permit/

Application
NPDES (12/26/84)

Bui!dingk122 Incinerator.(3/25/82)

Building 771 incinerator {81’2'8/85)

Building 776 Incinerator { !25(’82}

Fugitive Dust éenewed {12/28/89)
Pondcrete Shefter #5 Pad #750

Pondcrete Shelter #6 Pad #750

Pondcrete Shelter #10 Pad #9504

- Pondcrete Shelter #11 Pad $904

Urinalysis Laboratory Fume Hood
Bidg. 123

Building 776 Supercompactor and
Repackaging Facility (SABF)Aransuranic
Waste Shredder-HEPA filter

Building 333 paint spray -booth and
grit blaster :

Building 910 three forced evaporation
units and two natural gas fired heaters

Building 995 sanitary waste water treat-
ment plant belt filter press and indirect
natural gas fired siudge dryer

Building 440 paint spray booth

Building 440 paint spray booth

RCRA Part A

Number

for Revisions

Medium

- C0-0001333 Water

mixed waste, trans-
uranic mixed waste
plus mixed residues

Issuing

Agency

EPA

CDH

CDH

CDH
CDH
CDH

CDH

-CDH

CDbH
coH
CDH
CDH
CDH
CDH

CDH
CDH

12,031 A
12JE932 Air
C-13022 Ar
- 87JE084L Air
90JE045-1 " Ajr
90JE045-2 Air

- Q0JE045-3 Air
90JE045-4 Air
86JE018 . Alr
91JE047 Air
91JE300  Air
91JE316 Air
91JE430 Air
91JE537+1 ~Air
91JE537-2 Air
CO-7890010526 ' Hazardous, low-level:  CDH

Status
Application for revision pending
Active permit ’(inactive source}
Active permit (inactive source)
Active permit (inédive source)
Active permit
Initial apprqval
Initial approval
Initial approval
Initial approval :
Active permit

Initial permit issued
in December 1991

Initial permit to be ‘issued when
permit fees are paid

Initial permit will be issued when
permit fees are paid

Initial permit will be issued when :
permit fees are paid k

Initial permit issued-in November 1991

~Initial permit issued in November 1991 -

PartA applications for hazardous and
low-level mixed -waste and transuranic
mixed wastes and residues are

_combined-

17
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APermit!

Application
NPDES (12/26/84)

Building 122 Incinerator (3/25/82)
8ui|ding 771 Incinerator {8/28/85)
Building 776 Incinerator (3/25;’82)
Fugitive Dust ﬁenewed {12/28/89)
Pondcrete Shelter #5 Pad #750
Pondcrete Shelter #6 Pad #750

Pondcrete Shelter #10 Pad #904

- Pondcrete Shelter #11 Pad #904

Urinalysis Laboratory Fume Hood
Bidg. 123

Building 776 Supercompacfor and
Repackaging Facility (SARF)Aransuranic
Waste Shredder-HEPA filter

Building 333 paint spray bocth and
gritblaster .

Building 910 three forced evaporation
units and two natural gas fired heaters

Building 995 sanitary waste water treat-
ment plant belt filter press and indirect
natural gas fired sludge drver

Building 440 paint spray booth

: Building 440 paint spray booth

RCRA Part A

(NOVs) were received in 1991 for violation of NPDES
requirements. NPDES permit exceedances are summa-
rized in Section 3.3, “Surface Water Monitoring.”

Table 2-1
Environmental Permits and Permit Applications
. lssuing
Number - Medium  Agency Status
£ C0O-0001333 Water EPA- - Application for revision pending
C-12,931 Air - ‘ CDH: Active permit (inactive source)
12JE932 Alr CDH  Active permit (inactive source)
C§13,022 Air CDH: - - Active permit (inaétive soutce)
- 87JE0B4L Air : CDH ' Active permit
OOJEOAS-T Al COH  Initial approval
90JE045-2 Air CDH - Initial approval
90JE045-3 Air ' CDH nitial approval
90JE045-4 Air : CDH. " Initial approval
86JE018 A CDH - Active permit
91JE04T Air CDH - Initial permit issued
' in December 1991
91JE300 . Ar COH  Initial permit to be issued when
permit fees are paid
91JE316 Air - CDH - Initial permit will be issued when
permit fees are paid
91JE430 Air | CDH - Initial permit will be issued when
permit fees are paid
- 91JE537-1 Air CDH.. - Initial permit issued in November 1981
91JER37-2 - - Air CDH Initial permit issued in November 1991
CO-7890010526 . Hazardous, low-level - CDH  Part A applications for hazardous and
for Revisions mixed waste, frans- low-level mixed waste and transuranic
' uranic mixed waste mixed wastes and residues are

plus mixed residues combined
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Table 2-2 (continued)

Buildings: for Which Air Pollutant Emission Notices Were Submitted in 1991

: Bu:!dmg
. Reference Number(s}

885
714
714A
865
867
868
879
883
374
910" .-
74T
449
Ta71d
875
886
885A -
T630J

- TB90K
TE90L
TB90A.

483

460
701
~780
866
990
990A
995
988
228A
228B
566
556
772
965
331
334
439
788
881
880
985
991
440
778
980
124
129

RFP:- Sztew;de
111
708

708
711

Building/Operation Description

Paint-& Oil Storage

Hydrogen Flucride Storage Building

Hydrogen Fluoride Storage Shed

*‘Material & Process Development Lab ‘

Filter Plenum {865)

Filter Plenum (865)
Filter Plenum (883}
Rolling & Forming Facility

. Process Waste Treatment Facility

Solar Pond - Evaporation Project -
SolarPond -~
Oil- & Paint Storage
Subcontractor Radiography Trailer:
Filter Plenum Blilding (886)
Nuclear Safety Facility.
Trailer
Trailer - Laboratory
Trajler - Laboratory

railer = Laboratory

Trailer
- Qil Storage
Nonnuclear Manufacturing

Maintenance Building

Flammable Storage :
Process Waste Transfer Building -
Sanitary Wastewater Treatment
Sanitary Wastewater Treatment
Sewage Treatment Facility
Storage Vault

Drying Beds {310)

Drying Beds {810}

Protective Clothing Decomammatton
Metal Cutting Building

Fluorine Storage Building

Storage Building

Garage & Fire Station. -

General Shop (Maintenance)

Mod Center/Machine Shop
Cementation Process Building
Research & General Support
Waste Packaging/Decontamination
Filter Plenium Building (996, 997, 999}
Product Warehouse

Modification Center

Service Building

Subcontractor Metal Shop

‘Water Treatment Plan

Raw Water Strainer

Natural Gas Gombustion Units .
Administration ;
Compressor Building

Cooling Tower (707)

Cooling Tower (707)

Date Submmed
Jo CDH

03/29/91
-03/29/91
03/29/91"
03/29/91
03/29/91
03/29/81
03/29/a1
03/29/01
04/03/31
04/03/91
04/03/91
04/26/91
04/27/91

04/30/81 - =

04730/91
04/30/91
04/30/91
04/30/91
04/30/91
04/30/91
05/13/91
05/13/01
05/13/91
05/13/94
- 05/13/91
- -05/13/91
05/13/91
05/13/91
05/13/91
05/13/91
05/13/91
05/16/91
05/20/91
05/20/91
- 05/20/91
05/30/91

- 05/30/91

05/30/91
05/30/91
05/30/91
05/30/91
05/30/91
06/27/91
~ 06/28/91
06/28/91
06/28/91
7M1
o7HTIeT
07A7/91
07/31/91 .
08/07/91
08/07/91
08/07/91

16
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Table 2-2 (continued)

Bu:ldmgs for Which Air Pollutant Emission Notices Were Submitted in 1991

Building . Date Submitted
Reference Number(s) Building/Operation Description ToCDH
120 Emergency Generator , 08/07/91
124 Emergency Generator 08/07/91
372A " Emergency Generator 08/07/01
662 Emergency Gensrator 08/07/91
708 - Emergency Generator , 08/07/91
729 Emergency Generator : 08/07/91
762A Emergericy Generator . 08/07/91
779 Emergency Generator. - 08/07/81
792A . Emergency Generator 08/07/1
920 Emergency Generator . 08/07/81
122 Medical 10111/51
1228, Storage Shed 10/11/91
123 (Revision 1) Health Physics ’ 10/16/91
1238 (Revision 1} ' Hazardous Wasle Storage Shed Hot Water Heaters 10/16/97
~.207A-C(Revision 1) Solar Pond Project - 12/08/91

20

The AIP established a procedure whereby RFP would
provide CDH with split samples of water proposed for
discharge from the terminal ponds. This aliows CDH
to assess water quality before a discharge. Samples are
split for analysis by CDH, EG&G Rocky Flais, Inc.,,
and independent EPA-registered laboratories. Presently,
once CDH has made its assessment and given concur-
rence for discharge, pond waters are discharged direct-
Iy to the Broomfield Diversion Ditch.

The NPDES permit requires the maintenance of erimi-
nal pond water levels at 90 percent of capacity to allow
sufficient storage volume for spill containment.
However, because of inherent delays caused by concur-
rent sampling and analysis (before receiving CDH con-
currence for discharges) and continuing storage of
inflows, Ponds A-4, B-5, and C-2 have operated with
less than 90 percent spill capactty.

DOE Order 5400.5, Radiation Protection of the Public
and the Environment, specifies radionuclide concentra-
tion guides for water discharged from RFP as follows:
“Implementation of the Best Available Technology
(BAT) process for liguid radioactive wastes are not
required where radionuclides are already at low levels,
i.e., the annual average concentration is less than the
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Derived Concentration Guide (DCG) level. In that
case, the cost consideration component of BAT analysis
precludes the need for additional treatment, since any
additional treatment .would be unjustifiable on a cost-
benefit basis.” Impounded waters at RFP met these
. DCG standards; therefore, per DOE Order 5400.5, fur-
ther treatment was unjustified on a cost-benefit basis. -
Nevertheless, because of CDH guidance, RFP used
activated carbon treatment systems for organics
removal and filtration: to remove partlculates to
process approximately 118 million gallons dlscharged
before October 1991 as an added level of protection.
“Treatment was not used for discharges after October
1991 per concurrence with CDH: Approximately 45
‘million gallons were discharged from October through
December 1991.

NPDES Federal Facilities Compliance Agreement
- (FFCA). The NPDES FFCA was signed on March 25,
1991, between DOE and EPA Region VIII. The FFCA
incorporated changes to NPDES monitoring require-
ments. These changes included relocating the point of
compliance for outfall 001 from Pond B-3 to the
Sewage Treatment Plant (STP) discharge for most
", parameters. Monitoring requirements for total chromi-
um and Whole Effluent Toxicity (WET) at the terminal
ponds, and for metals, VOCs, and WET at the STP dis-
charge site were also added

The FFCA also required submittal of three compliance
plans that address planned administrative "and physical
changes to the plant: the Groundwater Monitoring Plan
for the STP Sludge Drying Beds, the STP Compliance
Plan, and the Chromic Acid Incident Plan and
“Implementation Schedule. The FFCA also requires
submittal of Quarterly Progress Reports to the EPA that
- update the status and schedule of projects within each
compliance plan. -

1) Groun,dwater/ Monitoring Plan for the STP
Sludge Drying Beds. A draft Groundwater
Monitoring Plan was submitted to EPA in July 1990."
The plan proposed a method for characterizing ground-
water beneath the sludge drying beds located east of
the STP. The EPA subsequently recommended a-
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phased approach beginning with mohitoring and char-

acterization of soil and water in the vadose zone. The

.Vadose Zone Monitoring Plan was submitted to EPA

and approved in June 1991. An addendum to the moni-
toring plan was-submitted for two additional sludge
drying beds located east of Building 910. Field work at

both locations will be initiated during 1992.

(2) STP Compliance Plan. The STP Compliance
Plan was submitted to EPA in July 1990. This plan
described planned improvements to the STP necessary
to meet NPDES water quality standards and FFCA cri-
teria. Completed work includes implementation of rec-
ommendations from diagnostic studies of treatment
plant operations, installation of an autochlorination/
dechlorination system, and additional influent and
effluent instrumentation. Other planned improvements
are included in'a treatment plant upgrade project,

which consists of three phases

- Phase I includes construction of a mechanical sludge

’ drying system and modifications to existing sludge

beds to improve the efficiency of the sludge drying -

- process. Construction is expected to be completed dur-

ing 1992.

- Phase II includes electrical 1mprovements for

improved reliability and additional capacity, emergency
electrical power provisions, construction of an addition
to the existing laboratory building, addition of equip-

-ment and controls at the equalization basins, upgrades

to existing structures and equipment within the STP
including the polymer feed system and sand filters, and
additional chemical storage. Constructmn is expected
to begin during 1993. ‘ —

- Phase TIII includes construction of additional influent
and effluent storage for the STP, modification of the
existing plant to provide for nitrification, and construc-
tion of a new denitrification system. The final scope of’

- Phase III is being refined through contmumg negotla-

tions w1th EPA v
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(3) Chromic Acid Incident Plan and Implemen-
tation Schedule. A draft Chromic Acid Incident Plan
was submitted to EPA in November 1990. The plan
was prepared in response to recommendations made
following a DOE investigation of an unplanned release
of chromic acid solution from Building 444 during -
1989. The plan addressed physical and adm1mstrat1ve

~ changes to reduce the possibility and 1mpact of future

spill events. A number of proposed actions have been
completed, and EPA has agreed to refocus the remain-
ing scope of the plan to emphasize issues relevant to

-.. surface water protection and source control. A draft

Spill Prevention Control and
-Countermeasures/Best
Management Practices Plan
(SPCC/BMP)

Storm Water Permit
Application

Colorado Water Quality
‘Control Commission
(cwacoe) Wafer Quality
Sfandards

plan incorporating the revised approach was submitted
to EPA during the second quarter of 1992.

The SPCC/BMP is a compilation of existing facility
improvements, operational procedures, policies, and
tequirements for control of hazardous substances and
oil spills. A certified draft of the SPCC/BMP was gen-
erated in October 1991. The second draft is expected
by July 1, 1992, and a final document is expected by
October 1992.

The RFP, being a site with industrial activity, is

required to submit an NPDES storm water permit
application under regulations promulgated in
November 1990. The original application deadline of -
November 17, 1991, was changed to October 1, 1992.

A network of six storm water montoring locations was
established during 1991 (with the approval of EPA),

~which will provide storm water quality information for

runoff that leaves the core area of Rocky Flats.

Automated sampling equipment will allow the collec-

tion of flow-composited samples to characterize the

runoff, while data loggers will collect and store flow

information at each monitoring location.

In September 1991, the CWQCC agreed to hear a peti-
tion by DOE to reconsider the classification of
Segment 5 of Big Dry Creek. Segment 5, which
includes tributaries from- source to Ponds A-4, B-5 and |
C-2,is currently subject to stream standards with goal
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- qualifiers that indicate that the waters are presenily not -

fully suitable but are intended to become fully suitable -
for the classified use. At the October meeting,
DOE/EG&G Rocky Flats, Inc., will ask for an exten-

- sion of these goal qualifiers and temporary modifica-.
- tions and ask to revise the site-specific organic stan-

Compliance Issues .

SAFE DRINKING WATER AC T
(SWDA) ' '

dards to achieve consistency with the statewide numer-
ic standards for organic chemicals. The CWQCC must

take action on the goal standards before February 1993,

or the standards now established for Segment 4 (from

pond outlets to Standley Lake and Great Western

Reservoir) will apply to Segment 5. The hearing is

‘scheduled for October 1992. DOE and EG&G Rocky
- Flats, Inc., also obtained party status to statewid‘g:
- radionuclide standards hearings held in March 1992.

‘The EPA conducted a Comphance Evaluation
: Inspectlon on June 21, 1991, to review the findings of
“the Compliance Sampling Inspection of February 27-

28, 1990. The Summary of Findings attached to the
inspection report states that no deficiencies were found
at the time of the inspection. :

In May 1990 the RFP established the Cross Connection

‘Control Program to meet commitments made by the

DOE to the CDH to ensyre that RFP fully complies -
with the Colorado Primary Drinking Water Regulations
(CPDWR) pertaining to cross connections. A cross
connection exists when a drlnklng water supply is con-
nected to a possible source of contaminated water with-
out an approved backflow preventor deviceto stop

" backflow “or backmphonage of polluted water into the

drinking water system. During 1991 the RFP was not -
in compliance with the CPDWR regarding Cross con-
nections; however, work on the program is continuing
and EG&G Plant Engineering has made the commit--
ment to provide semlannual progress reports {0 the -
CDH. B - o

':The SDWA establishes. primary drinking water'étan-

dards for water delivered by a public, water supply sys-

- tem, defined as a system that supplies. drlnkmg water to

either 15 or more connections or 25 individuals for. at

least 60 days per year. The RFP water supply system
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meets these criteria and is termed a noncommunity,

nontransient system because persons who use the water
do so on a daily basis but do not live at the site.

“RFP periodically evaluates plant drinking water-for
varjous water quality parameters including primary and

secondary water contaminants, inorganics, VOCs, and
radionuclides. Results of these analyses are reported to
the CDH weekly, monthly, quarterly, and annually
depending on the type of analyses performed. A com-
plete description of the Drinking Water Monitoring
Program at RFP is given in the 1991 Rocky Flats Plant
Environmental Monitoring Plan (EG91k).

- The TSCA, administered by the EPA, authorizes testing

and regulation of chemical substances that enter the
environment. TSCA supplements sections of the CAA,
the CWA, and the Occupational Safety and Health Act
(OSHA). Compliance with TSCA at the RFP is direct-
ed at management of polychlorinated biphenyls (PCBs)'
and asbestos.

In 1991, one SS-gaHon drum of nonradioactively con--
taminated PCB waste was shipped offsite for disposal.
Disposal sites for radioactively contaminated PCB
wastes are unable to receive RFP waste at this time.
RFP is storing radioactively contaminated PCB waste
beyond the 1-year storage time limit imposed by TSCA
regulations. DOE notified the EPA that storage would
be necessary until a commercial or DOE treatment and
disposal facility capable of receiving this waste could
be identified.

Nonradioactively contaminated asbestos waste is
shipped offsite for disposal in a per_mitted landfill.
Radioactively contaminated asbestos waste is being

- stored onsite until disposal at the Nevada Test S1te or

untll a commercial facility i is approved.

RCRA provides cradle—to«grave control of hazardous |

‘waste by imposing management requirements on gen- :

erators and transporters of hazardous wastes and on
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RCRA Part A and
Part B Permit

owners and operators of treatment, stOra-ge, and dispos-

al facilities. The State of Colorado, under authority of
the EPA, regulates hazardous waste and the hazardous
component of radioactive mlxed waste at RFP. EPA
retains authority for regulauon of Land Disposal
Restriction (LDR) wastes. Solely radioactive wastes
are regulated by the Atomic Enérgy Act of 1954 as
administered through DOE orders.

The RCRA Part A permit application identifies (1)
facility location, (2) owner and operatoi', (3) hazardous .
and mixed wastes to be managed, and (4) hazardous
waste management methods. A facility that has sub-
mitted a RCRA Part A permit application is-allowed to
manage hazardous wastes under transitional regulations
known as interim status pending issuance of a RCRA

- Operating Permit. The RCRA Part B permit applica-

tion consists of a detailed narrative description of all
facilities and procedures related to hazardous waste
management. The RCRA Operating Permit is based on
the RCRA Part B permit application and contains spe-
cific detailed operating conditions for the waste man-
agement units addressed by the permit. RCRA Paris A -
and B permit applications for RFP cover -hazardous
waste treatment and storage operations. RFP does not ‘
perform hazardous waste disposal.

Part A Permit. Since the early 1980s, a series of
RCRA Part A permit applications have been submitted
to the CDH. During 1991, the Part A permit applica-
tion for hazardous and low-level -mixed waste was
revised twice. Revision 7 was submitted - to CDH in

~June 1991 requesting a change to interim status to

operate certain Non-Destructive Assay (NDA) areas
and to correct several EPA- waste code listings. This

_request for change to interim status was resubmitted to

CDH as Permit Modification Request No. 4 in January
1992. Revision 8 of the Part A permit application for
hazardous and low-level mixed waste was submitted in
July 1991 and included the new Toxicity Characteristic
Leaching Procedure (TCLP) EPA codes and requested
low-level mixed waste storage and treatment in two

~ existing Size Reduction Facilities.
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" The RCRA Part A permit application for transuranic
(TRU) mixed waste was revised twice during 1991.
Revision 5 was submitted to CDH in June 1991
- requesting a change to interim status to operate certain
NDA areas and to correct several EPA waste code list-
ings. This request for change to interim status was
resubmitted to CDH as Permit Modification Request
No. 4 in January 1992. Revision 6 was submitted in
July 1991 and included the new TCLP EPA codes.

A major development for the Part A application
occurred in August 1991 when the Part A permit appli-
cation for hazardous and low-level mixed waste
(Revision 8) and the Part A permit application for TRU
~ mixed waste (Revision 6) were consolidated and sub-
~ mitted to CDH as the combined hazardous waste, low-
level mixed wasté, and TRU mixed waste, Part A per-
mit application (Revision 1). This consolidation sim-
plified the Part A application interim status process.
Among the items-included in the Combined Part A
application were four new storage areas for wastes gen-
erated by environmental restoration activities. CDH
approved some of the changes requested in the
Combined Part A in August 1991; however, other
requested changes are pending CDH approval.

Two other changes to interim status were requested in a
letter during 1991 and did not include a revised Part A
permit application. These changes included requests to
supercompact low-level mixed waste (August 1991)
and to enhance evaporation at the solar ponds
(September 1991). -

Part B Permit. A significant milestone in RFP’s
RCRA history occurred in September 1991 when CDH
issued the Part B Operating Permit for 9 of 20 haz-
ardous_and low-level mixed waste storage units. The
permit became effective in October 1991. Three permit
modification requests were subsequently submitted to
CDH in 1991. Permit Modification Request No. 1 was
a Class II modification submitted in October 1991 for -
_changes to the permit’s contingency plan, waste analy-
sis plan, and unit descriptions. CDH granted temporary
authorization for this permit modification in October
1991, and a public comment meeting was 'held in
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December 1991. This permit modification request was

approved by CDH on Apr11 30, 1992, Permit

Modification Request No. 2 was a Class I m0d1f1cat10n

subm;tted to CDH, effective in November 1991, with

several administrative errors in the permit corrected.:

Permit Modification Request No. 3 was a Class I'modi- -

. fication submitted in December 1991 and removed an

interim compliance date from the training section of the -

o ‘ permit in anticipation of rev1smg the trammg secuon in
1992,

In October 1989, CDH issued a Notice of Intent to’
Deny (NOID) for the remaining 11 hazardous and low-
‘level waste storage units: RFP submitted a revised Part
B permit application on March 1990 to address these

units.  This additional information is under review by
"CDH. The Part B permit application for TRU mixed
o ~ waste continues to be under review by CDH.

-

s

RCRA Closure Plans - RCRA closure plans identify procedures for decon-

: ' '~ taminating/decommissioning hazardous waste manage-
ment units from service to prevent both short- and
long-term threats to human health and the environment. .-
These plans describe measures to eliminate or mini-.
mize future maintenance-of hazardous waste manage-
ment units, to control releases of hazardous con-
stituents, and to permanently close these units. » Post-
closure monitoring is required if “clean closure” of a
unit under RCRA cannot be achieved. - ‘

Hazardous waste management facilities' that operate

“under interim status (40CFR265) and facilities that will -

operate under a permit (40CFR264) must be addressed

in RCRA closure plans (4d0CFR264 and 265, Subpart -

G). Closure plans for facilities that begin or continue

operation f0110wing the ir;terirri status period must be’

- addressed in the RCRA Part B permit.. Land disposal

, - hazardous waste management facilities that discontinue

S - operation during the interim status period and that can-

. - not be “clean closed” in accordance with applicable
RCRA regulations, must submit RCRA Part B post-
.closure care permit applications for interim status units.

; , ‘ These are units_that have been removed from service -
- . - - but require post-closure monitoring and maintenance.
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Closure plans for the Solar Evaporation Ponds

(Operable Unit 4 [OU 4]), Present Landfill (OU 7),
Original Process Waste Lines (OU 9), and West Spray

Field (OU 11) were submitted to CDH in 1986 and
1988. These closure plans have been superseded by the
‘January 1991 Inter-Agency Agreement (IAG). The
IAG requires all interim status closure units to use a

combination of RCRA and Comprehensive

Environmental Response, Compensation and Liability
- Act (CERCLA) criteria. The IAG requires RCRA
Facility Investigations/Remedial Investigations

(RFI/RI) work plans as a function of characterizing the
~ source of the contamination and the soils of an interim
status closure unit. Draft Phase I RFI/RI work plans
were submitted to CDH and EPA in 1990 for the Solar
_ Evaporation Ponds, Present Landfill, Original'Process
Waste Lines, and West Spray Field, and for Other
_ Outside Closures (OU 10) in 1991. '

RFP continued groundwater monitoring of OU 4, QU
7, and OU 11 in 1991. Major activities included -
groundwater and surface water monitoring and installa-
tion of new groundwater monitoring wells. The 1990
RCRA annual groundwater monitoring report for OUs
was submitted to CDH and- EPA on March 1, 1991
(EG91f), and the 1991 RCRA report was submitted on
March 1, 1992 (EG92b). The CWQCC held hearings
- in February 1991 to determine whether the groundwa-
ter at RFP should be subject to site-specific standards
and classifications. This action was followed by pro-
, mulgation of standards and classifications on March

15, 1991, becoming effective on April 30, 1991. All
hpconfined groundwater was made subject to the most
" stringent surface water standards at RFP. The alluvial
aquifers were classified as Domestic Use - Quality,
Agricultural Use - Quality and Surface Water
Protection. The Arapahoe and Laramie-Fox Hills

- aquifers were classified Domestic Use - Quality and

Agricultural Use - Quality.
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/

A discussion of 1991 compliance activities for remedi-

" ation of contaminated sites at RFP, including the prepa-

RCRA Contingency Plan

30

ration of remedial investigation work plans, interim
remedial action decisions, and project management
plans, is provided in Sectlon 4, “Environmental
Remedlatlon Programs.” : : \

~ The RCRA Contingency Plan (Part VI of the RCRA
- Permit) is designed to minimize hazards to human

health or the environment from fires, explosions, or any
unplanned sudden or nonsudden release of hazardous
‘waste or hazardous waste constituents to air, soil, or
surface water. RFP implements the Contmgency Plan
for the following situations. ( -

- A hazardous waste-incident results in an injury

requiring more than first-aid. -

= A spill, leak, or other release ‘of a hazardous waste to
the air, soil, or surface water (i.e., outside a building) if
the release is greater than 1 pint or 1 pound. ‘

- A sp111 leak, or other release of hazardous waste
inside a building results in (1) a release that exceeds a
reportable quantity equivalent volume as defined in
Title 40CFR302, or (2) a spilled material from a haz-
ardous waste tank system not removed from secondary
containment within 24 hours. ‘

- A fire and/or explosion .in which a hazardous waste
release or an active hazardous waste management unit
isinvolved. -

- Situations other ‘than those outlined above at the d1s-

cretion of the Emergency Coordinator.

In 1991, RFP filed 35 RCRA Contingency Plan
Implementation Reports with CDH. These reports
described the nature and magnitude of releases, an
assessment of actual or potentlal hazards to human -

_ health or the environment, and actions taken to remedi-
ate contaminated areas.
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Twenty-four Contingency Plan reports documented the
release of hazardous substances that were not haz-
ardous wastes before the release. After October 30,
1991, this type of release will not automatically result
in implementation of the RCRA Contingency Plan. Of
these 24 releases, one release was of mercury (which
was contained within a building), one possible release
was Di-n-octyl phthalate (analysis confirmed that Di-n-
octyl phthalate was not released), and 22 releases were
petroleum or antifreeze products (10 of these releases
were from private vehicles).

Of the remaining 11 Contingency Plan reports, only
" two involved the release of a hazardous waste outside a
building: (1) approximately 3 quarts. of battery acid
were released to a paved area from an overturned, used
Ni-Cd battery, and (2) approximately 5 gallons of
‘decontamination water containing a minute concentra-
tion (< 20 micrograms per liter [l1g/1]) of a listed sub-
stance (trichloroethene) were released to paved roads
from a tanker during transport. The nine remaining
reports were for the following incidences.

- Release of approximately 154 gallons of Kathene
- solution (which contained toxic levels of chromium)
from four different events. All of the Kathene releases
‘were contained within Building 707 (four separate
reports were filed). '

- Release of approximately 750 gallons of process
aqueous waste from a RCRA-regulated tank into the.

- secondary containment of Building 731.

- Release of approximately 40 gallons of TRIM™ SOL
lubricant mixed with waste oil into a secondary con-
tainment pan inside a cargo container within RCRA
storage Unit #1. ‘

- Exceedance of the 24-h01}r requirement to remove a
released material (<1 pound of caustic solids) from the
secondary containment system in Building 883. ’

- Compensatory actions taken while operaﬁng RCRA
units (the process waste transfer system, Units # 40.50
through 40.69, and laundry waste collection tank, Unit
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National Response Center

40.16) without adequate secondary contamment (two (
separate reports were filed).

In 1991, per the requirements of 4OCFR302 6, RFP

~_notified the NRC of four releases to the environment of
_a hazardous substance that equaled or exceeded the

- . reportable quantity. All of these releases involved

/

Waste Minimization

- small quantities (<2 gallons) of ethylene glycol/water

mixtures. The releases were immediately cleaned -up,
minimizing impact-to the environment. No notifica-
tions were made to the Local Emergency Planmng

o Committees (LEPC) or State Emergency Response

Commission (SERC) because exposure was limited to
persons within the boundaries of the plant.

A Waste Minimizaton Program\Pla’n and Pollution

~ Prevention Awareness Plan was submitted to EPA and

CDH on September 10, 1991. This plan included

© projects and bulldmg waste mlmmlzatlon and pollut10n
_prevention goals. :

Radioactive and Mixed Waste. Primary waste gener-

~ ation sources for 1991 involved resumption activities

for Buildings 559 and 707, saltcrete production frem
process waste water treatment, construction projects,

- and routine maintenance requirements. TRU waste

production increased slightly from 77 cubic meters

* (m3) in 1990 to 79 m3 in 1991. TRU waste production

in 1989 was 806 m3. Low-level waste production
declined from 3,541 m3 in 1989 and 1,830 m3 in 1990
to 1,534 m3 in 1991. This represents a decline of over
15 percent in radloactlve waste productlon from 1990
to 1991. ,

’ Activities to reduce generation of radipactive wastes

continued in 1991. Specific projects included the eval-
uation of a carbon dioxide pellet-blasting system for
decontamination work, testing of a hydrocyclone for
the removal of particulate in hquld process lines, and
the study of more efficient alternatives to current in-
line liquid filters. Engmeermg‘demg’n began in 1991
for the installation of a uranium chip wa/sher/dryerf that

14
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will replace the current method of “chip roasting” and °
land disposal with a method that will allow the chips to
be cast into mgots for recycle :

_ Hazardous Wastes. Hazardous nonradioactive waste
generation decreased from 73 m3 in 1989 and 69 m3 in
1990 to 53 m3.in 1991, representing a 23 percent
reduction from 1990 to 1991: Waste oil contamination,

-solvent contamination, and heavy metals (mainly mer-
cury from crushed fluorescent light bulbs) accounted
for 45 percent; 22 percent, and 20 percent, respecuvely,

- of the hazardous waste generated

An oil conservation project was initiated in 1991. The
intent of the project was to combine oil testing, filtra-
tion, and recycling to prevent thc generation of oils that
will be considered hazardous wastes. Another project
initiated in 1991 was aimed at the abatement of releas-
es of ozone depleting chlorofluorocarbons to the
atmosphere from plant refrigeration and air condition-
ing systems. Following are quantities of solvents,
- garage oils, and coolants that were reclaimed and recy— ‘

cled in 1991. ’

- 168 kilograms (Kg) of RCRA hazardous cleanmg
solvents )

- 1,497 kg of hazardous garage oil

- 4,374 kg of solvents

- 8,836 kg of machine coolant-

The garage oil, solvents, and machine coolant were
recycled for fuel bleriding during 1991.

~ Solid (Nonhazardous) Wastes. The amount of recy-
_-cled paper increased from 104,420 kg in 1989 and
105,219 kg in 1990 to 170,295 kg in 1991, representing
a 62 percent increase from 1990 to 1991. The amounts
of garage oil and unregulated machine coolants recy-
cled for fuel blending were. 10,927 kg and 6,432 kg,
respectively. . A moratorium on offsite shipments of

~ - scrap metals decreased sales of these metals in 1991.

However, 14,733 kg of stainless steel turnings and
55, 594 kg of mild steel were sold in 1991..
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Two activities to reduce solid waste generation were

© implemented during 1991. Water saving shower heads

Compliance Issues.

~were installed in many of the plant’s showers, with a.

- goal of reducing water usage by approximately 7.8 mil-

lion gallons per year. The replacement of disposable

serviceware in several of the plant’s cafeterias began.in

1991. These items continue to be replaced by washable
items in an effort to reduce cafetena waste disposal in

‘the sanitary Iandﬁll

Settlement,Agreenient and Compliance Order on

Consent No. 89-10-30-01 (commonly referred to as

“Residue Compliance Agreement”). On November
3, 1989, the DOE, CDH, and EPA signed the
Settlement Agreement and Compliance Order on
Consent No. 89-10-30-01 regarding alleged violations
of the RCRA hazardous waste regulations pertaining to
proper waste management of residues.” RFP submitted
documents in compliance with this Consent Order, the
last of which was the Mixed Res1dues Comphance Plan

(September 28, 1990). ‘

* 'The Mixed Remdues Comp]iance Plan was pfepared to |

meet the requirements of the Settlement Agreement
and Compliance Order on Consent, as well as to pro-

- vide a schedule for compliance with the conclusions of-

the United States District Court for the District of
Colorado in the Civil Action No. 89-B-181, Sierra

. Club, Plaintiff, vs. United Statés Department of Energy,

“and Rockwell International Corporation, a Delaware

Corporation, Defendants. The Mixed Residues
Compliance Plan included actions to bring residues |
into compliance with the Colorado Hazardous Waste
Regulations found in 6CCR1007-3 Parts 100, 262, and
265, methods to minimize generation of RCRA-regu-
lated residues, and actions to reduce the amount of
RCRA-regulated residues in storage.

. In May and June 1990, the Sierra Club amended its
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1989 complaint (Civil Action No. 89-B-181) request-

-ing that the court place a permanent or preliminary
~injunction against the DOE prohibiting the restart of

Rocky Flats. This amended complaint alleged that the
DOE was not managing hazardous waste at Rocky -
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Flats in accordance with the RCRA. On August 13,
1991, the United States District Court for the District of
Colorado decided in partial favor of the Plaintiff for a
permanent injunction in Civil Action No. 89-B-181,
Sierra Club, Plaintiff, vs. United States Department of
Energy, Defendant, stating that if the DOE does not
obtain a permit for the mixed residues currently being
stored without a permit or interim status within 2 years
of the court judgement, the DOE shall conduct no
operations (except for maintenance and safety activitics
to maintain the safety of Rocky Flats in a nonopera- -
tional status) that generate any hazardous waste or
mxxed radioactive and hazardous waste.

On July 31, 1991, the CDH issued to RFP Compliance
Order No. 91-07-31-01, which indicated that the Mixed
Residues Compliance Plan was inadequate and there-
fore violated the November 1989 order. In addition, on
August 1, 1991, the CDH filed a complaint in court,
.alleging that the DOE had submitted an inadequate
plan in violation of the November 1989 order and
directing the DOE. to meet the terms of the Compliance .
Order. Compliance Order No. 91-07-31-01 specifies a
schedule for removing all backlog mixed residues from
RFP by January 1, 1999, and a schedule by which
mixed residues will be brought into physical and
administrative compliance with the Colorado
Hazardous Waste Regulations. Activities are in

progress to meet the requirements of the Comphancg
~ Order and to negotiate a Cornsent Order for the man-
agement of mixed residues.

Federal Facilities Compliance Agreement (FFCA)
for Land Disposal Restricted Waste. A compliance
order on consent was signed on September 19, 1989,
by DOE, EPA Region VIII, and the State of Colorado
- to provide a 1-year period for DOE to work towards
- compliance with the land disposal restrictions of the
Hazardous and Solid Waste Amendments of 1984 for
mixed wastes. The FFCA covers radioactive wastes
that were prohibited as of the FFCA effective date,
which includes wastes containing solvents and dioxins
that do not meet the treatment standards specified by
EPA, or “California List” wastes containing hazardous
constituents above the applicable allowable levels for
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land disposal. ‘During the period;of the ‘original agree-

- ment, DOE was to take all feasible "steps to ensure the -

accurate identification, safe storage, and. minimization
of restricted waste prohibited from land disposal.

A new agreement, commonly referred to as FFCA-II,

', -was signed on May 10, 1991, by representatives from

EPA and DOE. This new agreement is an expansion of

. the original September 1989 agreement, and again pro-

vides the mechanism for DOE to achieve compliance
with the LDR portion of the RCRA regulations.

- FFCA-II is valid for a period of 2 years, during which.

DOE ‘will continue to put in place those physical and -
adm1n1strat1ve controls necessary to demonstrate com-

_pliance with LDR,  Specific milestones and schedules
will be prepared to demonstrate that proposed act1v1t1es o

are planned to bring RFP into comphance with LDR_‘

- regulations. - - : I

" During 1991, the State of Colorado received authority

from EPA to administer portions of the LDR regula- -
tions. Accordingly, a new agreement between DOE

X and the CDH will be negotiated to replace the existing
FFCA-II. This negotiation process is expected to be
" complete before FFCA-II expires (May 1993).

-~ As with the original agreefﬁent 'FFCA-II requires sub-

mittal of a variety of reports and plans that outline the

_development and implementation of various treatment ;
technologies to treat mixed wastes before disposal at

offsite locations. ‘Submittal of the reports and plans
_constitutes the primary milestones under the current
" agreement. Under the terms of the agreement, most of

these document submittals are subject to review and/or -
approval by EPA. These reports and- plans are briefly .
described as follows :

’»Comprehenszve Treatment and Management Plan -

This document will describe the Justlﬁcation selection,

~and appllcab111ty of treatment technolog1es to LDR

wastes at RFP and will include schedules and mile-
stones for developing and implementing chosen tech-
nologies. The milestones set forth in the
Comprehensive Treatment and Management: Plan

~
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become enforceable milestones upon approVal of the
document by EPA. ' .

- Waste Minimization Plan - This annual document-
will discuss current and future initiatives undertaken by:

RFP to eliminate or minimize the generation of mixed -

waste..

. - Annual LDR Progress Report - This document will

COMPREHENSIVE ENVIRON-
MENTAL RESPONSE, COMPEN-
SATION, AND LIABILITY ACT

' (CERCLA)

provide an update and status on the scope and magni-
tude of LDR mixed waste issues at RFP including
quantities of waste in storage, storage locations,
progress in LDR determinations and characterization
efforts, and treatment technology implementation. ‘

- Residue Management Report - This document will
describe the plans for bringing the management of
mixed residues into compliance with the LDR require-
ments as a companion document to the Residue
Management Plan being prepared under terms of the

,Res1due Compliance Order.

- Nonradioactive,/Haza'rdous Waste Shipping Schedule
 This document will identify the mechanisms and
schedules by which existing nonradioactive hazardous
wastes can be shipped offsite for disposal. =

-Waste Stream and Residue Identification and
Characterization (WSRIC) Report - * This annual docu-
ment will be a revision to the existing WSRIC prepared
in 1990.

The Waste Minimization Plan was submitted in
September 1991. All other reports are scheduled for
completion in 1992. ‘

The CERCLA and its major amendments (Superfund
Amendment and Reauthorization Act [SARA]) provide
funding and enforcement authority for restoration of
hazardous waste sites and for responding to. hazardous
substance spills. Sites contaminated by past waste
activities must be investigated and remediation plans
developed and implemented. The intent of these
actions is to minimize the release of hazardous waste or
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 Section 2. COMPLIANCE SUMMARY

INTER-AGENC Y AGREEMENT
(IAG)

<

other hazardous materials, thereby p\rotecting human

health and the environment. CERCLA requirements

-are addressed in a series of sequential phases intended
to identify, design, and complete restoration of con-
"taminated sites. CERCLA activities at RFP are dictat-

ed by the IAG.

- RFP Was added to the National Priorities List (NPL) on
‘October 4, 1989. The NPL is an ordered ranking of .
- CERCLA sites evaluated using the Hazardous Ranking

System. If a site scores above a certain"' threshold level
set by EPA, the site is placed on the NPL.

The IAG was renegotiated early in 1990 following

© receipt of public and agency comments on the draft

agreement submitted for review in December 1989.
A revised agreement was published on August 17,
1990. The final agreement, reached in January 1991 ’
and signed by EPA, CDH, and DOE, included the fol-
lowing revisions. ) )

- OUs were reordered to emphasize priority of offsite
areas (i.e., areas located east of Indiana Street).

- The number of OUs was increased from 10 to 16.to
better focus on the unique characteristics of different

- restoration areas (Table 2-3).

The TAG clarifies EPA, CDH, and DOE regulatory
roles, coordinates oversight efforts and corrective
actions, standardizes requirements, and ensures compli-
ance with orders and permits. The agreement also
specifies delivery of major reports, project manage-
ment activities and milestones, and includes communi-
ty involvement and decision making responsibilities.
The IAG establishes a procedural framework and
schedule through which response actions are devel-
oped, implemented, and monitored in accordance with
CERCLA, RCRA, and the Colorado Hazardous Waste

CAct,

i

- Documents prepared in accordance with the IAG cover -

38

a range of topics including remedial investigation work
plans, interim remedial action decisions, community
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result of the RFI/RI process. This is followed by
action-specific ARARs and remediation goals that are

- identified through the Corrective Measurés

EMERGENCY PLANNING AND
COMMUNITY RIGHT-TO-
KNOW ACT (EPCRA)

Sections 301 and 302

Study/Feasibility Study (CMS/FS). A discussion is
provided in the CMS/FS report for each remedial alter-
native regarding the rationale for all ARAR determina-.

tions. Once a preferred remedial action alternative is

formally selected in the ROD, all chemical-, location-,
and action-specific ARARs are also defined in final -
form. CERCLA requires that remediation programs
attain ARARs and are protective of human health and
the environment. - ‘

EPCRA was enacted as a freestanding provision of the
SARA in 1986.  EPCRA, also known as SARA Title
I, requires facilities to notify state and local emer-
gency planning entities of the presence of potentially
hazardous substances in their facilities and to report on

the inventories and environmental releases of those
substances. The intent of these requirements is to pro-
vide the public with information on hazardous chemi-

cals in their communities, enhancing public awareness

of chemical hazards, and facilitating development of

state and local emergency response plans.

* Under Sections 301 and 302, the EPA requires the

establishment of State Emergency Response
Commission (SERC), which are responsible for the for-

- mation of emergency planning districts, and Local

Emergency Planning Committee (LEPC). Also under
these requirements, facilities that produce, use, or store
listed extremely hazardous substances above the
threshold planning quantity must notify the SERC and
the LEPCs. RFP participates in the activities of the
LEPCs established under these sections for emergency
planning at the county level of government. RFP also
maintains an emergency preparedness document for the
plant and conducts annual mock emergency response

. scenarios to determine the effectiveness of the plan and

the ability of plant directorates to respond.

.41




Section 2. COMPLIANCE SUMMARY

Section 304

~ Section 304 applies to releases of extremely hazardous
'substances that exceed their reportable quantities and

have the potential for impact beyond the plant bound-
aries. If the release is determined not to pose a poten-
tial impact beyond the plant boundaries, then reporting
is not required under SARA Section 304; however,
since a chemical may be listed on both the Extremely
Hazardous Substances list under SARA and the
CERCLA Hazardous Substances list, reporting may
still be required under CERCLA Section 103(d) to the
National Response Center, EPA, and CDH. When a
release occurs that is subject to Section 304, the facility
owner or operator must notify the state and local emer-
gency planning commlttee immediately by phone and
again in writing as soon as practicable. Section 304

requirements apply specifically to facilities such as

RFP that produce, use, or store one or more hazardous

‘chemicals as defined by the OSHA Hazard

Section 311

Communication Standard. The Permitting and
Compliance group of RFP’s Waste Programs
Department makes these notifications if such releases
occur. ‘

In 1991 there were no reportable releases of extremely
hazardous substances or CERCLA hazardous sub-
stances that posed a potentlal impact ‘beyond REP
boundaries. :

'Under Section 31 1, facilities must submit to the SERC,

- LEPC, and the fire department, copies of Material

Safety Data Sheets (MSDSs) or a list of all chemicals

~above certain thresholds that are defined as hazardous *

by the OSHA Hazard Communication Standard. After
the initial submittal, Section 311 requires the submittal
of updates within 3 months for new chemicals that
become subject to the OSHA Hazard Communication
Standard or after discovering new information. This
information was provided to the SERC, LEPC, and.the

fire department by RFP’s Industrial Hygiene

Department in 1987 to meet the original requiremeénts;
MSDS updates were pr0v1ded to these agencies when
reqmred ‘
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Section 312 of EPCRA requires facilities to prepare an
annual report titled “Tier II Emergency and Hazardous
Chemical Inventory Forms,” listing the quantities and
locations of hazardous chemicals, or a “Tier I chemi-
cal list report. . This section covers hazardous chemicals
under OSHA’s Hazard Communication Standard (with

~ limited exceptions) that are stored at a facility in excess

of 10,000 pounds or in excess of a chemical-specific
listed Threshold Planning Quantity. Any facility
required to prepare or have available an MSDS for a
hazardous chemical under OSHA’s Hazard
Communication Standard must submit Tier I informa-
tion on a form or, if requested or in lieu of Tier I sub-
mittal, Tier II information to the SERC, LEPC, and the

local fire department. The Tier I or Tier II information

must be submitted annually, beginning on March I,
1988. RFP submitted this report to the following agen-
cies for the calendar year 1990 report: Colorado
Emergency Planning Commission, Jefferson County
Emergency Planning Committee, Boulder County
Emergency Planning Commitiee, and the Rocky Flats
Fire Department (jurisdictional fire department).

Section 313 of EPCRA requires that facilitics prepare
an annual report titled “Toxic Chemical Relcase
Inventory, Form R,” if annual usage quantities of listed
toxic chemicals ¢éxceed certain thresholds. Following

were the threshold chemical usage quantities for 1991.

~ - 25,000 pounds for listehd'cher'n_icals either manufac-

tured or processed )
- 10,000 pounds for listed chemicals otherwise used

Facilities must report quantities of both routine and
accidental releases of listed chemicals, maximum
amount of the listed chemical stored onsite during the
calendar year, and amount contained in waste trans-

- ferred offsite. The owner or operator of the facility on

the reporting date, July 1 of each year, is primarily
responsible for reporting the data for the previous
year’s operations at that facility. Any other owner or
operator of the facility from January 1 of the data
generation year to June 30 of the reporting year may
also be held liable. RFP submitted this report to the
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Table 2-5
Chemicals and Quantities {Ibs) Used in 1989-and 1990
as Reported on Form R Repan?s i

- “Chemical T eeg ‘ 1990
Niticacid = o 203,387 : 10,244
Sulfuric Acid - 58,300 ‘ fn R
Carbon tetrachloride R 48212 s s

: {,1,1:trichloroethane 45634 ' T -
L Phosphoric acid ' 44195 : -
Hydrochloricacid - : 27,575 G 12,785

Ethylens glycol ~ 13423 : 5

Freon 113 S o 12,545 : ‘ -

WGK? used in

Carbon tetrachloride and Freon 11
decreasing guantit @ at RFP between !
a result of »m@i@ nimization efforts
ment of plant @mrat_@m ang were use
less than 10,000 pounds in 1990, Many cherhics
reported in 1988 and 1989 do not appear on the 19%
list because of the su@pﬁnswn of plutonium operations

&

AGREEMENT IN PRINCIPLE An AIP was executed between DOE and the State @f
(AIP) Colorado on June 28, 1985, This agreement identifie
' additicnal technical and financial support by De’{}h o
Colorado for mirozmiema} gversight, monitoring,
remediation, emergency response, and health-related
initiatives associated with the RFP. The agreement also
addressed RFP environmental momturmé tnitiatives
and accelerated cleanup where contamination may pre-
sent an imminent threat to heaitih or the environment.
The agreement is designed to ensure citizens of
Colorado that public health, safety, and the environ-
ment are being protected through accelerated existing
programas and substaniial new commitments by DOH,
and through vigorous programs of independent moni-
toring and oversight by Colorado officials.

Programs and projects put into place under this agree-
ment include the air emissions inventory {see Clean Alir
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Act above) and concurfent sampling of pond dis-
charges (see Clean Water Acp above) and the Rocky
Flats Toxicological Review and Dose Reconstruction

- Study. This latter study, being conducted by CDH, is

intended to examine chemical and radionuclide emis-
sions from RFP and assess what health impacts, if any,
may have occurred to the public. A draft report on the
history of operations at RFP was completed in
February 1992 as part of this study (CDH92). ’

On June 6, 1989, DOE mobilized a Special Assignment
Team (Tiger Team) to provide an independent audit of
operations and practices at RFP. This followed initia-
tion of a search warrant by EPA based on an affidavit
alleging regulatory and criminal violations of environ-
mental law at RFP. The United States Department of
Justice is conducting the investigation, and a federal
grand jury has been convened-to review RFP compli-
ance with applicable environmental laws.

The environmental audit was completed on July 21,
1989, and results were reported in the Assessment of
Environmental Conditions at the Rocky Flats Plant

(DOES89). EG&G Rocky Flats, Inc., responded to find-
ings of the Special Assignment Team in the Corrective
Action Plan in Response to the August 1989
Assessment of Environmental Conditions at the Rocky
Flats Plant (EG90c). This document outlines 93 sepa-
rate action plans that contain descriptions of measures
to be taken by RFP to address findings and includes
schedules, milestones, associated costs, and parties
responsible for implementing planned actions. Many
of the activities described in this plan overlap or are
similar to actions specified in the AIP and IAG
described above and to the RFP Five-Year Plan (FYP)

for environmental and waste programs (EG91c).

Progress concerning these action plans has been
described in quarterly reports titled DOE Quarterly
Environmental Compliance Action Report (DOE91h).
The Commitments Tracking System operated by -

' EG&G Rocky Flats, Inc., monitors the status of action

plans. Plan status may be “open,” meaning that work -
continues on one or more tasks within an action plan;
“in verification,” meaning that the plan manager has ~
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- certified that plan activities are complete and this is

being verified; “reopened,” meaning that not all plan

“tasks were verified as complete and further work. is

required; and “verified complete,”. meaning that all
tasks have been completed and verified.. As of
December 1991, 34 action plans were verified as com-
plete, 29 plans were in venflcatlon and 30 plans were

open.

SETTLEMENT AGREEMENT
(Church vs. DOE, et al.)

A settlement. agreement among DOE, The Dow -
Chemical Company, Rockwell International, local gov-
ernments, and private landowners was reached in July
1985, requiring remediation actions to reduce plutoni-
um contamination on areas adjacent to the eastern
boundary of RFP. - Contamination originated from the
area now designated as the 903 Pad and occurred.
through airborne dispersion of plutonium particles.

- Soils analyses revealed offsite plutonium levels that

exceed the Colorado standard of 2 disintegrations per
minute per gram (dpm/g) (0.9 picocuries per gram [0.9
pCi/g]), although the EPA screening level of 44.4
dpm/g (20:0 pCi/g) was not exceeded. Court-ordered
remedial action was designated for 350 acres through

plowing and revegetation to prevent resuspension of

the plutonium. Legal ownership of these contaminated
lands was transferred to Jefferson County and the ecity
of Broomfield for reservoir expansion and open’space
(no public access is permitted). Approximately. 120

acres of Jefferson County land have been treated by - -

plowing, tilling, and seeding. Plutonium levels for -

these areas are now within state limits. Revegetation
measures, including seeding and mulching, were con-

ducted on plowed areas during 1991 (EG91a).
Evaluation of revegetation success-and weed control to
encourage growth of desirable plant spec1es will be
conducted during 1992,
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OVERVIEW

RFP conducts operations that involve or produce lig-
uids, solids, and gases containing radioactive and non-
radioactive potentially hazardous materials. RFP envi-
ronmental programs monitor penetrating ionizing radia-
tion and pertinent radioactive, chemical, and biological
pollutants. Data on air, surface water, groundwater, and
soils provide information to assess immediate and long-
term environmental consequences of normal and
unplanned effluent discharges and actual or potential
exposures to critical populations. Site-specific data are
used to evaluate risk to humans and to assist in the
warning of unusual or unforeseen conditions. Routine
reports to local, state, and federal agencies and to the
public provide information on the performance of these
programs in maintaining and improving environmentaI'
quality and public health and safety at RFP. Table 3-1

‘is a list of these reports. Table 3-2 lists the primary

environmental compliance standards for environmental
monitoring programs at RFP. Additional compliance

-standards for air, surface water, and groundwater pro-.
‘grams are given under references - EG91o, EG92a, and

EG91n, respectively. -

The Environmental Monitoring Plan (EG91k)
describes RFP environmental monitoring programs.
These programs provide current information on
impacts to the environment and characterize environ-
mental degradation at sites throughout RFP to identify
contaminated sites and to design and monitor restora-
tion activities. Sections 3.1 through 3.6 of this report
summarize results of routine environmental monitoring
programs at RFP in 1990. Appendix D gives a detailed
explanation of the sampling procedures used by labora-
tories and defines detection limits and error term
propagation. Results are commonly compared to
appropriate guides and standards that establish limits
for radioactive and nonradioactive effluents. Readers
unfamiliar with these standards are encouraged to
review Appendix B, “Applicable Guides and’
Standards.” Co ‘

In addition to environmental prog‘ram's performed by
EG&G Rocky Flats, Inc., several local, state, and fed-
eral governmental agencies conduct independent audits
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Secf/on 3. ENV/RONMENTAL MON/TORING PROGRAMS

2

A

- the management of those wastes.

and is titled Rocky Flats Plant FY94-98 Five- Year Plan

"(EG92c). The FYP encompasses total program activi-

ties and costs for DOE Corrective Activities,
Environmental Restoration, Waste Management, and

- Applied Research and Development. Hazardous,

radioactive, mixed (hazardous and radioactive), and

- sanitary wastes are addressed, along with facilities and

sites that are either contaminated with wastes or used in

Toa
\

To describe how activities shown in the FYP would be

implemented at RFP, an SSP is prepared. - This plan is . -

revised annually and emphasizes near-term activities,
prlma\rlly‘ those to be accomplished in a fiscal year. .
Final plans for 1991 (EG91b) and 1992 (EG91]) have
been prepared.
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Moniforing Resuits

The metecrological monitoring program supporis vari-
cus operations at the RFP. Meteorological information
is necessary for (1) assessing transport and diffusion
characteristics of the atmosphere used in emergency
response and environmental impact assessment, (2)

d@swmn? other environmental monitoring networks,

&jh_

and {3

iy developing site-specific weather forecasts.

Meieorological data are also used for climatological

analyse
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Figure 3.1-1. Location of the RFP &1-Meter Melecrological Tower

, hydrological studies, and various design-base

engineering studies.

The meteorciogical data
included in this report repre-
sent 98 percent data recovery
from the 61-meier tower
tecated to the northy ve&: of
the main plant (Figure 2.1-1).
Table 3.1-1 is the annual cli-
matic summary compiled for
1991. The 1991 climograph
of this data is represented in
Figure 3.1-2

Table 3.1-1
1991 Annuai Climatic Summary
~ Precipitation
Temperatures {'F} Dewpoint.  ~ {inches)

Month High  Low Mean Mean Total
January 559 -58 208 113 0.18
February 58.3 14 405 138 0.04
March 64.4 16.9 387 -899 0.41
April 68.4 18.5 42,1 223 15
May 78.7 277 55.0 31.3 3.77
June 918 450 644 388 23
July 0.5 509 68.7 455 247
August 86.2 522 57.8 480 245
September 78.7 347 59.7 387 0.84
Oclober 829 35 49.8 235 0.31
November 669 -2.7 36.1 18.3 1.72
December 63.0 5.7 36.3 128 c.08
Annual Mean Temperature 48.17°F
Annuai Precipitation 16.06 Inches

Annual Average Wind Speed
Maximum Wind Speed Gust

8.7 Miles per Hour
83.7 Miies per Hour

Wind Data Pressure
Mean Maximum ' - Mean
107 72.7 809
54 - 60.2 812
11.6 83.7 804

89 53 808

87 479 810

7.6 40.7 813

72 41.2 818
8.9 46.1 819

74 49 8§13

8.1 46.8 813

9.2 69.3 811

8.7 651

811
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NNE

ENE
E
ESE
SE
SSE
]
SSW
SW
WSW

WNW

NNW

Wind Direction Frequency {Percent), by Four Wind-Speed

Caim

L 223

Table 3.1-2
Classes, at the Rocky Flats Plant

{15~ Minute Averages - Annual 1981)

SUINE

i3 & 7-15 »15 -
{metersisec) {melers/sec) {metersfeec) = {metersisec)
2.88 3.88 0.01 -0.00
279 2.63 025 0.00
297 1.58 0.04 0.00
230 0.92 002 000
252 0.81 4.0 0.00
Z.83 0.90 0.00 4.00
277 +.98 0.00 6.00
245 253 0.27 0.00
250 268 024 40.00
2.36 2.28 0.18 0.00
2.50 313 0.19 0:00
266 419 0.80 0.00
3.28 321 212 0.34
318 434 4.25 0.24
318 4.7 1.28 0.01
274 .84 4.8 0.00°
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Tabie 3.1

Wind Direction Frequency {Ferceni}, by Four Wind-Speed
Liasses, at the Rocky Flals Plant

{15 Minute Averages - Annual 1861}

1-3
Calm {metersisec)
© 223
- 2.88
- 279
“ 297
- 23(}
- - 252
- 2.82
- ! 277
- 2.48
- 250
- . 2.36
- 250
- 2.66
- 3.26
- 3.18
- 3.18
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| ’ Section 3.1 METEOROLOGY AND CLIMATOLOGY

Northeast (NNE} sector through the
Scuth-Southeast (SSE) sector approxi-
mately 47 percent of the time during
the day. The reverse wind sector

' {South-Southwest [SSW] through
North-Northwest [NNW]) percentage is
39 percent during the day. The domi-
nant nighttime flow is from the SSW
through NNW sector with over 74 per-
cent occurrence.

calcuiated for use in atmospheric dis-
persion estimates. Stability classes at
RFP were calculated using the Sigma
Phi technique, which categorizes the
class of stability as a function of the
standard deviation of vertical wind
speed and the mean horizontal wind
Figure 3.1-3. RFP 1991 Wind Rose - 24-Hour speed. The class categories range from
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Figure 3.1-4. RFP 1991 Wind Rose - Day
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A to F, extremely unstabie to moderate-
ly stable, respectively. The D class
represents neutral stability characteris-
tics. By definition, the stability class
is evaluated as neutral when the aver-
age wind speed is greater than or equal
to 6 meters per second {m/s). Table
3.1-3 shows the percentage of occur-
rence of stability classes at the RFP.

The data show that unstable character-
istics {A through C) occur about 11.15
percent of the time, with stable cases
(E and F) occurring about 42.63 per-
| : cent. The D stability class large per-
’ centage (46.2) is partially attributed to
the average wind speed correciion fac-
tor mentioned above. Frequency distri-
butions of wind speed and direction for
each stability class are presented in

Figure 3.1-5. RFP 1891 Wind Rose - Night Appendix A,
: | Table 3.1-3
Percent Occurrence of Winds by Stability Class

‘ - Stability Class : Perce 1g;ggggncg

A 3.30

B 2.42

c 543

D 46.20

E 366

Fo 6.03
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- Rocky Flats Plant
Site Environmental Report for 1991

~ EFFLUENT AIR MONITORING

Overview

For immediate detection of abnormal conditions, RFP
building ventilation systems that service areas contain-
ing plutonium are equipped with Selective Alpha Air
Monitors (SAAMs). SAAMs are sensitive to specific
alpha particle energies and are set to detect plutonium
-239 and -240. These detectors are subjected to daily
operational checks, monthly performance testing and
calibration for airflow, and an annual radioactive
source calibration to maintain sensitivity and reliability.
Monitors alarm automatically if out-of-tolerance condi-
tions are experienced. No such condition occurred dur-
ing 1991. ' : o

At regular intervals, particulate material samples from
a continuous sampling system are removed from each
exhaust system and radiometrically analyzed for long-
lived alpha emitters. The concentration of long-lived
alpha emitters is indicative of effluent quality and over-
all performance of the HEPA filtration system. If the
total long-lived alpha concentration for an effluent
sample exceeds the RFP actions value of 0.020 x 10712
microcuries per milliliter (WCi/ml) (7.4 x 10-4
Becquerels per cubic meter [Bq/m3]), a follow-up

_investigation is conducted to determine the cause and

to evaluate the need for corrective action. The action
guide value is equal to the most restrictive offsite DCG
for plutonium activity in air. (See Appendix B for

guide explanations.) '

‘At the end of each month, individual samples from

each exhaust system are composited into larger sam-
ples by location. An aliquot of each dissolved compos-
ite sample is analyzed for beryllium particulate materi-

“als. The remainder of the dissolved sample is subjected

to radiochemical separation and alpha spectral analysis,
which quantifies specific alpha-emitting radionuclides.
Analyses for uranium isotopes are conducted for each
composite sample.

. 63
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* Results
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Figure 3.2-1. Plutoniu;r1-239, -240

. EDE. Section 6,
E includes a discussion on radiation dose estimates from
- air emissions. .
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. Figure 3.2-2. Uranium-233, -234,

-238

Forty one of the ventllatlon exhaust systems are 1ocat- :
ed in bulldmgs where. plutonium processing is conduct-

ed. Particulate material samples from these exhaust
systems are analyzed for specific isotopes of plutonium
“and americium. - Typically, americium contributes only

a small fraction of the total alpha activity release from .

. RFP.

Processes that are ventilated from several eXhauSt Sys-" -

. tems potentially eXhlblt trace quantities of tritium con-
~tamination. “Bubble- -type samplers are used to collect

samples three times each week from the monitored
locations. Tritium concentrations in the sample -are
measured | us1ng a liquid scintillation photospectrome—
ter. , - :

Projected doses to the pubhc from radionuclide erms-
sions were within the NESHAP limits of 10 mrem/year :
“Radiation Dose Assessment,”

Plutonium and Uranium. During 1991, total quanti-
ties ‘of plutonium and uranium discharged to the atmos-

1,phere from RFP processing and support buildings were

0.873 pCi (3.23 x 104 Bq) and 1.631 pCi (6.035 x 10%

* Bq), respectively (Tables 3.2-1 and 3.2-2). These val-
‘ues were corrected for background radiation. Annual
 plutonium-239, -240 and uranium-233, -234,-238 emis-
“sions for the 1987-1991 period are glven in F1gures :

3.2-1 and 3.2-2, respectlvely

In Sc;ptember 1989, RFP’s primary plutonium, recovery
facility operations were suspended. Operations for the

remainder of the plant were suspended following the - |

December 1989 plant inventory; these operations did

“not resume in 1991. Consequently, overall decreases in
. radionuclide emissions during 1991 are a reﬂectlon of
,reduced producuon actxvxtxes
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Section 3.2 AIR MONITORING
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"Figure 3.2-3. Americium-241
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Figure 3.2-4. Tritium

Values reported for total quantities of plutonium and
uranium discharged in 1991 vary from the monthly
environmental monitoring reports because of rounding
in calculations and that the annual report includes plu-

- tonium-238, -239, and -240. Plutonium-238 represents

3.4 percent of the total plutonium discharged in 1991.

Americium. Total americium dischargedwin 1991 was
0.150 uCi (0.422 x 104 Bq) (Table 3.2-3). Maximum
concentration was 0.0006 x 10-12 uCi/ml, observed in -

- samples taken in January. Americium values were cor-

rected for background radiation. Annual americium

emissions for the period 1987 - 1991 are shown in -

Figure 3.2-3.

Tritium. Total trititum discharged in 1991 from venti-
lation systems in which tritium is routinely measured

- was 0.0048 Ci (1.77 x 108 Bg) (Table 3.2-4). The

maximum tritium concentration of 94 x 10-12 pCi/ml
(3.48 Bqg/m3) was observed during June from routine

‘operations in a plutonium production building. Each

month is divided into. a series of individual sampling
periods. The sum of discharge for these sampling peri-
ods is the total tritium discharge for the month.
Tritium values include a small, unquantified contribu-
tion attributed to natural background (i.e., non-plant)
sources. Annual tritium emissions for the period 1987-

1991 are given in Figure 3.2-4.

| Beryllium. The total quantity of beryllium discharged‘

from ventilation exhaust systems was 7.086 g and the
maximum concentration was 0.0018 pg/m3 observed
in April. The beryllium stationary-source emission
standard is 10 g over a 24-hour period. Table 3.2-5 -

- presents the beryllium airborne effluent data for 1991.

RFP stopped using analytical blanks in laboratory
analysis_to correct sample beryllium concentrations in
September 1989. Consequently, reported beryllium
values measure both background and actual emission

"~ levels. : ‘

The total quantity of beryllium discharged in 1991
varies from quantities reported in the monthly environ-
mental monitoring reports because the annual report
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Figure 3.2-5. Beryilium

includes values for all 49 exhaust systems, whereas the
monthly reports give discharges for six exhaust systems
on buildings where bervilium is processed. Beryllium
discharges are monitored monthly at the remaining 43
locations but are only given in monthly reports if they
exceed 2 screening level of 0.1 g. Annual beryllium
emissions for the period 1987-1990 are shown in Figure
3.2-5. 'fotal annval emissions for 1987 and 1588 differ
from values reported in the annual site environmental
reports for 1987 and 1988, Discharges from ali 49
exhausi systems are represented in Figure 3.2-3, whereas
values reported in the 1987 and 1988 reports were only
for the six exhaust systems,

Table 3.2-3
Americium in Effluent Air

Americium-241

Number of Total Discharge c max1 mum 2

Month Analyses {uci) (x10°12 uCifmi)
January 45 0.0075 & 0.0030 00005 £  0,0001
February 39 0.0076 4+ 00032 £.0001 £ 0.0001
March 45 i 0.0008 - £ - 00039 0.0001 £ .. 0.0000
April 45 0.0046 % 0.0044 0.0000 £~ 0.0000
May 45 0.0070. 4+ 00100 0.0002 -+ - 0.0001
Jung - 45 0.0093 & -0.0032 - 0.0000 -+ 0.0000
July 45 0.0221 % 0,0076 - 0.0002 £ .. 0.0000
August 45 0.0082 -+ 0.0054 0.0001 ~+. - 0.0000
September 53 0.0080. £ 00036 0.0000 £ 0.0000
October 45 0.0307 - £ 00088 0.0000 -+ 0,0000
November - - 45 0.0126 . & 0.0070 0.0001 ~ +  “0.0000
December - 45 0.0310- & 00102 0.0001 = 0.0000
Overall 532 045006 + +  0.0001

0068 " 0.0008

a Maxnmum sample concentration.

b.. Minor discrepancies in total discharge values result from rounding errors in ca!culauons

¢ One or more values confributing to this total are based on best estimates of release activities
because sample analytical results that met all quality assurance criteria were unavailable.

e

@)



IO

il

b
wyoaD
<y

5w

alias
=

5L

th1d

£gn

Lot

=

R e




: Rocky Flats Plant
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NONRADIOACTIVE AMBIENT Nonradioactive amﬁient air mohitoring was conducted

AIR MONITORING

Results

A

in 1991 for TSPs and respirable particulates (Iess than
or equal to [€] 10 micrometers [Um]) in diameter.

 Ambient particulates are regulated by EPA and CDH
under CAA Amendments of 1970 and 1977, as defined

by the National Ambient Air Quality Standards
(NAAQS) and Colorado Air Quality Control

- Commission Ambient Air Standards. Regulation is

based on regional rather than site-specific air quality
parameters. Formerly, EPA particulate standards

(NAAQS) were based on TSP, a measure of total par-

ticulate recovery, regardless of particulate size. The

present EPA standard, referred to as Particulate Matter-

10 or PM-10,is based on respirable particulates, those -
particles < 10 um in diameter. Final EPA respirable

particulate standards were issued on July 1, 1987

(EPA87a), and reference methods were issued on

October 6 and December 1, 1987. PM-10 samplers at

RFP were procured to meet EPA design specifications.

Ambient air mbnitoring at RFP provides baseline infor-

" mation on particulate levels. Table 3.2-6 identifies

sampling equipment used for measuring particulates.
RFP monitors ambient air with both TSP and PM-10
samplers. CDH has requested concurrent TSP sam-
pling until changes have been made in state regulations
to reflect PM-10 changes in federal regulations. TSP
and PM-10 samplers are collocated near the east
entrance to RFP. This location is unobscured by struc-
tures, near a traffic zone, and generally downwind from
plant buildings. Samplers are operated on an EPA sam-
pling schedule of 1 day per every 6th day. TSP is
measured by the EPA-refereneed, high-volume air sam-
pling method. -

Particulate data are shown in Table 3.2-7; current (PM-
10) and former (TSP NAAQS) standards are given in

~Appendix B. The highest TSP value recorded in 1991

(24-hour sample) was 82.3 micrograms per cubic meter
(ug/m3) (32 percent of the former TSP 24-hour primary

_ standard), and the annual geometric mean value was

39.8 ug/m3 (53 percent of former TSP primary annual
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Table 3.2-6
Ambient Air Monitoring Detection Methods
Parameter ‘ ‘ , : Detection Methods
Particulate Matter less than 10 micrometers in diameter (PM-10) Wedding PM-10 Sampler

24-Hour sampling {6th-day scheduling)

Total Suspended Particulates (TSP} : Reference Method (Hi Volume)
24-Hour sampling {Bth-day scheduling)

Table 3.2-7

Ambient Air Quality Data for Nonradioactive Pariicuiates

. Total Suspended Particulates

Annual Signdard Ohserved Second Lowest
Total No, Geometric Deviation 24-hy Max. Highest Observed

of Samples  Mean (ugim®  fug/m®) (gm®  Max (ugm® Value (ug/mS)

173
Sampler; Reporting tnit
Collocated Duplicate TSP Sampler 5208 36.8 182 749 736 123
Hespirable Particulates (PM-10}
. Annual - Observed. Second

Tetal Mo, Arithmetic 24-hy Max, Highest

of Semples  Mesniug/m¥) fgm® - Max (ugim®)
Primary Ambient Air PM-10 Sampler 49.0 128 240 26
Collocated Duplicate PM-10 Sampler - 490 135 26.3 22

a. The difference in number of samples from primary and collocated cuplicate samplers is because of motor failure during a time of
lower respense iechnician suppon. :
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'RADIOACTIVE AMBIENT AIR

MONITORING

Overview

Resulfs

Ambient air samplers monitor airborne dis.persion of

- radioactive materials from RFP into the surrounding

environment. Samplers are designated in three cate-
gories by their proximity to the main facilities. area.
Twenty-three onsite samplers are located within RFP,

- -concentrated near the main facilities area (Figure
3.2-7). Fourteen perimeter samplers border RFP along

major highways on the north (Highway 128), east
(Indiana Street), south (Highway 72), and west
(Highway 93) (Figure 3.2-7). Fourteen community
samplers are located in metropolitan areas adjacent to
RFP (Figure 3.2-8). Samplers operate continuously at a
volumetric flow rate of approximately 12 liters per sec-

“ond (I/s) (25 cubic feet per minute [ft3/min]), collecting

air particulates on 20- by 25-centimeter (8- by 10-inch)
fiberglass filters. Manufacturer’s test specifications
rate this filter media to be 99.97 percent efficient for
relevant particle sizes under conditions typically
encountered in routine ambient air sampling (SC82). .

Filters were collected biweekly from all samplers, com-
posited by location, and analyzed monthly for plutoni-
um. : ,

Plutonium concentrations for onsite samplers are given
in Table 3.2-8. Plutonium concentrations for perimeter
and community samplers are given in Table 3.2-9.
Overall mean plutonium concentration for onsite sam-

 plers was 0.073 x 10°15 puCi/ml ( 2.7 x 106 Bg/m3 ),

0.36 percent of the offsite DCG for plutonium in air

' (Appendxx B). Overall mean plutonium concentration
- for perimeter samplers was 0.001 x 10-13 uCi/ml (3.7 x ‘

10-8 Bq/m3) Overall mean plutonium concentration
for community samplers was 0.001 x 10-15 uCi/ml (3.7
x 108 Bg/m3). These values are both 0.005 percent of

~ the offsite DCG.
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Table 3.2-8
Onsite Ambient Air Sampler Plutonium Concenira tionsab

Standard Percent

Number Concentration (x 10715 uCifmi)® Deviation of DCGY

Station  of Samples € minimum  Cmaximum = Cmean - {C standard} {C mean)}
-~ 81 7 0.209 3.197 1.152 1.085 5.758
S-2 11 0.001 0.073 0.012 0.021 0.058
$3 - -0.002 2.006 0.002 0.003 0.008
S-4 11 0.001 ‘ 0.015 0.007 0.005 0.035
S5 R 0.003 0.106 (.045 0.033 0.223
S-6 : 12 0010 0.362 0125 - 0114 0.623
87 12 0.012 0.107 0.050 0.033 0.252
S8 10 _ 0010 0.163 0.082 0.054 0.412
S-9 R & < 0.002 : 0.461 0.082 0.134 0.410
$-10 - 1 0,001 -.0.093 0.014 0.027 0.070
S g 0.000 0.015 0.005 0.004 0.023
$-128 8 0.002 0010 0.008 - 0.003. 0.029
313 10 -0.002 0.028 0.006 0.008 0.028
S:14- 8 -0.004 0.006 0.001 0.003 0.004
S-15'8 8 0000 0.012 0.003 0.004 ©0.016
S-16 1 . 0.000 0.028 0.005 $.008 0.027
S-17 11 0.005 0.050 T 0.013 0.013 0.066
7 8-18* 11 0.003 0.220 0.038 0.062 C.190
8-19 11 0.002 0.022 0.013 0.005 - 0.063
$-20 w12 0.007 0.461 0.052 0.128 - - 0.261
§-21 12 0.002 0.023 0.009 0.007 0.046
S22 11 ' -0.001 - .0.011 0.005 0.004 0.023
823 - 12 -0.001 70011 0.003 ‘ 0.004 0.017
S-24 11 -0.001 0.132 0.022 0.042 0.111
$-25 k! 0.001 0.708 0.162 0.211 0.808
Overall 248 0.004 3997 0.073 0.078 0.365

a. Data provided in this table are based on various periods of sampling. *The locations not marked with-an asterisk are calculated on a
12:month basis.- The other locations are calculated using less than 12 months of data due to:mechanical malfunctions, incomplete
laboratory analyses, or the installation of a new sampler (S-25) that has not been in service for-a complete year.

b. Isotope-specific analyses were reported-only for locations §-5 through-8-9 before 1990 {see Figure 3.2-7). These five samplers are
the only onsite locations included in the 5-year trending potion of this report.

¢.. Concentrations reflect monthly composites of biweekly station-concentrations; C minimum = minimum composited concentranan C

o maximum = maximum composited concentration; C mean = mean compusited concentration.

d. The DOE Derived Concentration Guide (DCG)-for inhalation of class W plutonium by members of the public is 20 % 10‘15 pCimi
(Appendix B). . Protection standards for members of the public are applicable for offsite locations. Al locations in this table are on
REP property. DCGs for the public are presented here for comparison purposes only.

e.- This-station has been removed.
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Table 3.2-8
Perimeter Ambient Air Sampler Piutonium Concentrations®

S = Standard Percent

Number Concentration (x 10°19 uCiimi)® Deviation of DCGC

Station ©  of Samples € minimum: - € maximum £ mean {Cstandard)  (C mean} -
8§31 11 -0.002 0.007 8.002 0.003 0.009
§-32 g2 0.003 0,008 SO0 0.003 0.004
§-33 i1 G002 0.007 0.001 0.003 £.006
8-34 10 53,002 0.002 6.001 0.001 0.003
$-35 11 -3.003 0.005 - 000 0.002 0.004
8-36 12 -0.001 0.004 0.001 0.002 0.004
§a7 1 £.000 0.018 0.004 0005 0020
$5-38 11 £.002 Co 0006 0.001 0.003 0.007
§-39 11 G.002 - 0.067 0.002 £.003 0.008
§-40° 12 0.000 0.005 6.002 0002 0.008
841 12 -0.002 £.003 0.000 0.001 0.002
542 g -0.001 (.002 0001 0,001 04.003
$:43 12 0001 0.003 0.001 0.001 0.006
S-44 12 0.001 0.008 0.002 £.003 0.010
Owerall 157 0.003 0,018 2.001 0002 0.0G7

Community Ambient Air Sampler Plutonium Concentrations?

Standard Percent

Number - Concentration (119'15 pCi!ml)b Deviation of DCGE

Station of Samples C minimum € maximum € mean {C standard} - {C mean)
S-51 16 -{.003 0.003 0.001 0.002 0.004
- 8-52 12 - -(3.001 0.005 0.002 0.002 0.010
8-83 12 0.002 G022 0.002 0007 - R AL
8-54 12 -0.003 0004 0000 0.002 {3.000
5-55 7 0.000 0.003 Co 000 0.001 S0 0007
8-56 12 0.002 0.004 - 0,001 0.002 0.005

857 70001 0007 0002 0.002 oot
-S-58* w12 -0.002 0018 0.003 0.006 0014
8§89 . 1 4002 0.004 0001 0.002 0.003
860 10 -0.002 0.014 G.003 - 0.005 0013
S-62 12 -0.003 0.004 0.001 0.002 0.005
$-68 11 0,002 0.008 0.002 45,003 0.010
$-73 12 +0.005 a.002- 0.000 ] 0.002 0.002
Cwerall 141 -0.005 pa2e 0.601 5003 0.007

a. Data provided in this table are based on an 12-month period except those marked with an asterisk.

b. Concentrations reflect monthly composites of biweekly station concentrations; C minimum = minimum composited concentration;
C maximum = maximum composited concentration; C mean = mean composited concentration.

c. The DOE Derived Concentration Guide {(DCG) for inhalation of class W plutonium by members of the pubiic is 20 x 10715 {Ciml
{Appendix B). Protection standards for members of the public are applicable for offsite locations and are based on calculated radiation
dose. : :
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uCimix 1015
2 = 10% of Derived Concentration Guide
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Figure 3.2-9. Plutonium-239, -240
. (Onsite Samplers)
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Figure'3.2-1o. Plutonium-239, -240

(Perimeter and Community Samplers)

Mean annual concentrations of plutonihm for 1987-
1991 are shown in Figure 3.2-9 (onsite samplers) and
Figure 3.2-10 (perimeter and community samplers).

~ The onsite data are based on the mean of the annual

concentrations from five locations, S-5 through S-9,
which represent the areas where the highest concentra-
tions would most likely be observed. Isotope-specific
analyses were not reported for other onsite locations
until 1990. The perimeter and community data points
are the annual averages of 14 locations within each of
these areas.
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‘surround the piantsite.

Surface waters at the
Rocky Flats Plant are exten-
sively analyzed to ensure -
that water quality stan-
dards are met, to charac-
terize background water
quality. and to evaluate
potential contaminant
relegses from specific loca-
tions. Surface-water man-
agement at Rocky Flats .
focuses on the North .
Wainut Creek, South
Walnut Creek, and Woman
Creek drainages. Samples
are routinely collected and
analyzed from these '
drainages, seeps. and sur-
face impoundments within
the plantsite. This secfion

provides resulfs of the

surface-water monitoring
program as well as that of -
several communities that

A






Rocky Flats Plant

DRAINAGE SYSTEMS

North Walinut Creek

\

Soufh Walnut Creek

Site Environmental Repo‘n‘for 1997

/

North Walnut Creek receives surface water runoff and
some seepage water from the northern portion of the
main facilities area and from the adjacent grounds asso-
ciated with the drainage. The drainage area encompass-
es approximately 371 acres (Figure 3.3-1). The length

of the North Walnut Creek reach from the West

Interceptor Ditch to the outfall of Pond A-4 is approxi-
mately 10,500 feet. Ponds A-1 and A-2 are isolated

from Walnut Creek at the A-1 bypass. The gate valves

at the A-1 bypass have the capabilities to divert the
North Walnut Creek stream flow by way of an under-

- ground pipeline to Ponds A-3 or A-4. Ponds A-1 and

A-2 are maintained for emergency spill control for the

northern portion of the main facility. Under routine cir-

cumstances, the water comprising Pond A-2 is direct
precipitation, minimal runoff; or water transferred from
Ponds A-1, B-1, and B-2. Pond A-2 volume is main-

- tained by spray evaporation; fog nozzles direct the
spray over the surface of the ponds. Pond A-3 on North |

Walnut Creek is used to impound the surface runoff for
water quality analysis prior to NPDES discharge to
Pond A-4 and subsequent release offsite to the
Broomfield Diversion Ditch. Pond A-4 is located

~-downstream of Pond A-3 on North Walnut Creek and
provides the capability for additional water quality
monitoring, additional detention capacity during storm

or flood conditions, and water treatment if required.
The volumetric capacity of Pond A-1 is 1.40 million
gallons; Pond A-2, 6.00 million gallons; Pond A-3,
12.37 million gallons; and Pond A-4, 32.50 million gal-
lons. ; '

South Walnut Creek receives surface-water runoff and '

some seepage water from the central portion of the

main facilities area and from the adjacent grounds asso-
ciated with the drainage. The drainage area associated

- with a portion of South Walnut Creek is approximately

347 acres (Figure 3.3-1). The length of the South
Walnut Creek reach from Building 131 at First Street to

- Pond B-5 is approximately 9,625 feet. Ponds B-1 and

B-2 are isoldted from South Walnut Creek at the B-1
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Woman Creek

- bypass. Ponds B-1 and B-2 are maintained for emer-

gency spill control for the central portion of the main
facility. In the event of a spill emergency, the gate
valves at the B-1 bypass have the capability of divert-
ing South Walnut Creek flows to Pond B-1, and suc-

- ceeding overflow to Pond B-2. The-Waste Water

Treatment Plant (WWTP) (also known as the Sewage
Treatment Plant) has bypass capabilities to. Ponds B-1
and B-2 in the event of an upset or emergency. Under

‘normal operation, the B-1 bypass conveys surface

runoff water by an underground pipeline from the
bypass to Pond B-4 and subsequently to Pond B-5.
During major precipitation events, storm water may be
diverted prior to the B-1 bypass at the Central Avenue
splitter box. These high flows are diverted directly to
Pond B-5. -

The WWTP discharges treated sanitary effluent to
Pond B-3. Pond B-3 is impounded during evening
hours and is released to Pond B-4 during daylight hours
on a daily basis. Pond B-4 is a controlled flow-through -
pond, and all flow is conveyed to Pond B-5. Pond B-5
is the terminal pond of the B series on South Walnut
Creek. In the past, water was dlscharged from Pond
B-5 offsite; under prevailing operations, water quality

‘analysis and sampling i$ conducted on Pond B-5 prior .

to transfer to Pond A-4, for final discharge offsite. The
volumetric capacity of Pond B-1 is 0.50 million gal-

- lons; Pond B-2, 1.50 million gallons; Pond B-3, 0.57

million gallons; Pond B-4, 0.18 million gallons; and
Pond B-5, 24.19 million gallons :

/

~ Woman Creek flows south of the main plant facility.

The drainage area-associated with Woman Creek ‘is

‘approximately 1 ,400 acres (Figure 3.3-1). The length of
_ Woman Creek from the West Gate to Indiana Street is -

approximately 22,000 feet. The three sources of flow to

- the Woman Creek are precipitation and surface runoff,

seepage from Antelope Springs and lessor seeps, and
conveyance flows because of water rights agreements.

These flows are from Kinear Ditch, Smart Ditch-#1,

and/or Smart Ditch #2 into Woman Creek. Woman
Creek stream flows through'Pond C-1 and is then

dxverted around Pond C-2 by way of the Woman Creck
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STATE HWY 93

WESTERN
RESERVOIR

LES
Approximate scale

Note: Stream flow in the Rockky‘FIats area is to the east.

<+—— ARVADA

INDIANA STREET

v

Figure 3.3-1. Holding Ponds and Liquid Effluent Water Courses

81




Section 3.3 SURFACE WATER MONITORING -

N

MONITORING PROGRAMS

Detention Ponds Monitoring | ,
) ‘ : - “taken and split for analysis by CDH, EG&G Rocky
_ Flats, Inc., and independent EPA-registered laborato-

Bypass Canal. Woman Creek flows are either diverted
into the Mower Diversion Ditch or proceed in Woman
Creek to Indiana Street and offsite.

Surface water runoff from the southern p’ort'io‘n of RFP |
is collected by the South Interceptor Ditch and con-

‘veyed to Pond C-2. The drainage area associated with
the South Interceptor Ditch is approx1mately 193 acres. -
The South Interceptor Ditch is approximately 7,700

feet in length. Water is impounded in Pond C-2 and
held for quality analysis. Upon approval, water is dis-
charged by pipeline to the Broomfield Diversion Ditch.

-In the past, water was discharged to Woman Creek and -
~ entered Standley Lake. The volumetric capacity of -
Pond C-1 is 1.70 million gallons and Pond C-2 is 22 60

million gallons.

Before dischargc from Ponds A-4 and C-2, ‘samples.aré

ries. Discharges are monitored for parameters listed in

. Appendix B in compliance with NPDES permit limita-

tions. In addition, water quality is tested to ensure that

it meets CWQCC standards for Segment 4 of Big Dry

Creek before release. These standards are listed in

N Appendlx B. Water is released with concurrence from:

CDH. Carbon adsorption and filtration facilities are

- available if required. ‘Treatment capacity at Pond A-4

and C-2 are 1,400 gallons per minute (gpm) and 750
gpm, rcspectlvely '

Samples of all dlscharges from Pgnds A-4. and C-2 are

“collected by dagly composites for weekly analysis of
-plutonium, uranium, and americium. Tritium, pH,

nitrate (as nitrogen), and nonvolatile shspended solids

‘are analyzed daily. Chromium and Whole Effluent

Toxicity (WET) samples are analyzed monthly.
Monthly chromium and WET samplcs are also collect-
ed on Pond B-5 transfers. Discharges from Pond C-2

" and flow from Walnut Creek near its intersection with

Indiana Street are sampled in a-similar manner. Daily
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samples from Pond C-2 and Walnut Creek are a ualyzsd
for writium. Daily samples are composited 7
plutonium, uranium, and amernicium anaiyszs:g

Discharges from ?Oﬂadg A-4 gand B-5 enter Waln
Creek and are diverted arcund Great Western Reservoir
wsmg the Broomfield ﬁwa*mm Ditch, Discl
from Pond C-2 are mmaﬁpd Lhﬂ;u% an 8,00
plp@im‘. into the Broomfield Diversi ;'*;&,n 5
eventually discharges into the %mﬁn }?}z
Monthly flow and discharges for 1991 as Po «d
B-3,C-2, and C-1, and for Walnut Creek at Tndia
, ' given in Table 3.3-1.

Table 3.3-1
Monthly Fiow and Discharges for 1991 (qailons}
Walnut Creek - : : ;
Month atindiana - Pond A4 Pond B-5 . PondC-2 Pond C-1
January 898,000 " - 1,052,000 No Discharge No Discharge 8,948,000
February 113,334,000 211,515,000 No Discharge _No Discharge 3,767,000
- March 14,459,000 13,185,000 ~-"No Discharge No Discharge 2,838,000
April o 6,690,000 7,159,000 No Discharge No Discharge 4,461,000
May 20,382,000 14,925.000 NoDischarge  ~ No Discharge 8,316,000
June 162,072,000 46,335,000 No Discharge 10,772,0008 7,099,000°
July - , 4,667,000 3,816,000 Ne Discharge No Discharge 1,528,000
August 9,689,000 7,161,000 No Discharge - No Discharge 3,372,000
September - 7 13,412,000 12,518,000 No Discharge No Discharge 867,000
October 7,628,000 7,952,000 No Discharge No Discharge 2,451,000
November Low Flow® “No Discharge N Discharge “- No Discharge 8,857,000
December- - 26,387,000 27,076,000 No Discharge . No Discharge 5,901,000
Total 179,627,000 1 52,795,000 No Discharge 10,772,000 ‘ 57,208,000

a. . Discharge is directed via pnpehne to Broomfield Diversion Ditch.
b, Volume represents estimate from 25-year storm event; flow measurement equipment muid not accurazeiy quamzfy voiume.
c.. - Fowwas observed but flow measuremem equipment could not-accurately quantify volume.

Sitewide Monitoring In addition to monitoring discharges fr

ponds, RFP conducis sitewide surface-
programe to evaluate potential contam
and o characierize sabehm water gi ah‘w Th@%@ Bro-

[
f 1G]

W contaminant sources aak

- sediment interac-
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Routine sitewide monitoring was started in early 1989
to provide surface-water quality and flow information
for seeps and drainages in the main facilities area and
buffer zone that may be affected by plant operations. -
The focus of this sampling program was to measure
potential contaminants to surface-water from suspected
source areas such as designated CERCLA OUs.
Results for 1989 are reported in the document titled
Draft 1989 Surface Water and Sediment Geochemical
Characterization Report (EG91d).

The sitewide program includes monthly surface-water
sampling at 108 locations and quarterly sediment sam-
pling at approximately 32 locations plantwide. The -
sitewide program will be modified in 1992 to accom-
modate remedial investigation data collection and addi-
tional characterization needs. This modification will
involve a large reduction in the number of monitoring
locations and sampling frequency. The sitewide pro-
gram has provided data for 3 years of monitoring.

EG&G Rocky Flats, Inc., is confident that these data

are of adequate quality and quantity to meet DOE
Order 5400.1 characterization requirements.

- Additional sitewide characterization will be accom-

plished through storm-event monitoring at a network of
13 stream gages located plantwide. Stream gages are
equipped with continuously recording stream flow
monitors and automatic samplers that are programmed

‘to sample storm-event flows. Since the potential for

contaminant transport is greatest during storm events,
storm-event monitoring will provide better information
for characterization of contaminant fate and transport :
than does the current sitewide program.

A separate background monitoring program began in
1989 to establish baseline water quality data for waters

“unaffected by plant operations. These data serve as a

comparison to samples from affected arecas of RFP to
judge the potential impact of contamination from plant
activities. Monitoring stations were selected upgradi-
ent and sidegradient of the main facilities where no
impact from plant activities was presumed. Results are
reported in the Background Geochemical Characterl-
zation Report for 1989 (EG90d).




o Rocky-Flats Plant
- Site Environmental Report for 1991 -

MONITORING RESULTS

Nonradlologlcal Monlfonng The NPDES FFCA between EPA and DOE, finalized

_ Rddiological Monitoring

in 1991, established an additional monitoring point at

the WWTP. Most limitations and monitoring require-

ments previously applied at outfall O()l are now apphed
at the WWTP

Annual average concentrations of chemical and biolog-
ical constituents measured in surface-water effluent
samples collected before the finalization of the FFCA
are presented in Table 3.3-2; those collected after the
FFCA was finalized are presented in Table 3.3-3.
Concentrations are indicative of the overall quality of
effluent discharges. Certain discharges must meet
NPDES permit monitoring and compliance limitations
described in Appendix B. o -

Concentrations of plutonium, uranium, americium, and
tritium in water samples from the outfalls of Ponds
A-4, C-1, C-2, and from Walnut Creek at Indiana Street
are presented in Tables 3.3-4 and 3.3-5. ‘Mean plutoni-
um, uranium, americium, and tritium concentratlons at

all sample locations were less than .27 percent (based
.on an incomplete data set) of applicable DCGs

(Appendix B).

The annual cumulative total amount of plutonium, ura-
nium, and americium discharged to offsite waters dur--
ing the year was calculated using each individual dis-
charge concentration and flow measurement.

Following are the cumulative dlscharge amounts for

,1991
Pond A4 PondC-2
Pu - Ci (Bq) 139 x 10 522 x 107
(515 x 104 (1.93 x 104
U-234-Ci (Bq) 425 x 104 348 x 105
(158 x 109) (129 x 108
U-238 - Ci (Bq) 423 x 104 410 x 100
(157 x 107y (151 x 108)
Am-Ci(Bg) 6.13 x 10 318 x 107
227 x 109 (1.18 x 10%
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Eﬁ‘ab y m%ﬁ“
Chemical and Bivlogical Constituenis in Surface Water Effluents
at NPDES Pormit Discharge Locations January through April 1891 a,de

Mumber of )
Parameters Analyses Comiimum®  Comaximum® G mean®®
Discharge (53 {Pond B-3}
pH, standard units ~ 89 .17 814 WA
Mitrate as N, mgh 35 085 4.24 183
Total Suspended Solids, mafl 35 o 26 7
Total Hesidual Chiorine, mg/l & 4 3 02
Total Chromium, ngﬁ 35 <0008 G.ote7 50087
Total Phosphorus 34 0.13 108 3.43
Fecal Coliform, # %Lb@ i 3% <10 38 1
5@@5‘;@&‘ cal Ohygen Demand 3 <25 1.8 84
{B00g;, my!t
Disc%vargs w2 de A3}
oH, standard urd 3 2 8.55 WA
%im?s as N, m} 3 068 412 . 254
Discharge 003 {Reverse Osmosis Pliot Plant) - During 1961 there were no discharges.
Discharge 004 {Reverse Osmosis Flant] . Ouring 1991 there wers no discharges.
Discharge 005 {Pond A-4)
pH, standard units 84 8.3 815 WA
Nitrate as M, mg/ 84 228 589 450
Nonvolatils '
Suspended Salids, mgh 4 i 15 2

Discharge 008 {Pond 85},  During 1991 té‘z&fa wers no discharges.

=

Discharge 007 (Pond G-2) . There wers no 4l %hames January through April 1991,

a.  NPDES permi imfiations ars presented in Appaﬂdax B.

b.  C minimum = minimum measured concentration; C meximum = maximum measured concentration; C mean = mean measured con-

centration.

For Fecal Coliform, #/100 mi geomelric mean usad,

~d.~ Average annual conceniration reporiad for each parameter is an estimals of central tendensy {maan vaiue) for all samples collected
during the year. This provides an estimate of average offfuent water quality Tor the sntire vear, The maximum values listed are the
highest values cbsarved and reprasent the worsi-case scenario for the entire year.  The NPDES permit limits are specified as
“Monthly Avamg@’? and “Weakly Avarage” and are measures of tentral tendency for the shorter time periods as required by the per-
mit. The *Daily Maximum” is tne largest value measured during the month. EPA has es‘ablssﬁad limits for these required raporting
intervals.

©. . Results meastred prior to finalization of the FFGA,

o
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Table 3.3-3

Chemical and Biological Constituents in Surface Water Effluents
at NPDES Permit Discharge Locations April through December 19912 d

Number of ‘ : , .
Parameters Analyses Cminimum® € maximumP Cmean®®
. Discharge 001 (Pond B-3) G , .
Nitrate as N, mg/l \ 88 : 015 133 448
Total Residual Chlorine, mg/t - 244 0 041 ~
Discharge 002 (Pond A-3) .
pH, standard units -39 : CATAT 8.95 o oNA
Nitrate as N, mg/l .39 0.71 333 1.62
Discharge 003 (Reverse Osmosis Pilot Plant) During 1991 there were no disChargés.
Discharge 004 (Reverse Osmosis Plant) During 1991 there were no discharges.
Discharge 005 (Pond A-4) ; e ;
Total Chromium, pg/! 8 <5 : 6 : 6
Discharge 006 (Pond B-8) - During 1991 there were no discharges.
Discharge 007 (Pond C-2) :
Total Chromium, pg/! 3 <7 T o
Discharge 995 (Sewage Treatment Plant) , ,
pH, standard units - 274 6.2 78 . N/A
Total Suspended Solids; mgh - 102 0 : 738 6
Qil and Grease, mg/l 0 0 0 0
Total Phosphorus, mg/h 11 < , 252 ¢ 039
Total Chromium; pg/l 33 <5 83 .59
Fecal Coliform, #/100 ml 116 <l o220 . 10+
Carbonacsous Biochemical 107 0.1 137 31

Oxygen Demand (BODs), mg/)

NPDES permit limitafions are presented in Appendix B. ' ' -

C minimum = minimum measured concentration: C maximum = maximur measured concentration; C mean = mean measured con-
..Centration. ‘ '

For Fecal Coliform, #/100 mi geometric mean used. : ~

Average annual concentration reported for each parameter is an estimate of central tendency (mean value) for all samples collected

during the year. This provides an estimate of average effluent water quality for the entire year. The maximum values listed are the o

highest values observed and represent the worst-case scenario for the entire year. The NPDES permit limits are specified as
“Monthly Average” and “Weekly Average” and are measures of central tendency for the shorter time periods as required by the per-
mit, The “Daily Maximum?” is the largest value meastired during the month. EPA has established limits for these required reporting
intervals. - ; . o
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NTORING

~ Table 3.3-4
Plutonium, Uranium, and Americium Concentrations in Surface Water Effluents
' - Number of Percent of
-~ Location - Analyses  Cminimym® ¢ m"b € mean® © DCG (C mean)
Plutonium-239, -240 Concentration (x 109 uCiimi)®

Pond A-4 55 0026 £ 0016 0126 + 0057 0002 + 0006 . 0.0
- Pond C-1 ‘ 54 0025 + 0022 £.230 £ 0.089 007 + 0010 0.06
“ Pond C-2 7 0007+ 0018 0054 4 0087 0013 £0.010 0.04

Walnut Creek at Indiana Street 57 0031 & 00317 0045 & 0040 - 0003 + 0003 oo

Uranium-233, -234 Concentration {x o8 p.Cihnl)e

Pond A4 55 008 -+ 008 106 % 045 0.74 4 008 0.15

“Pond C-1 54 006 = 004 488 & 0.87 080 = 017 0.18

Pond C-2 7 089 % 004 085 £ 022 085 + 0.09 0.7

Walnut Creek at Indiana Street . 58 031 = 009 245 £ 054 079 = 004 0.16

Uranium-238 Concentration {x 108 uCi/mi)®

Pond A-4 55 010 & 008 221 & 049 074 + 003 o012

Pond C-1 54 S003 £ 002 082 x 049 051 % 005 0.09

Pond C-2. 7 084+ 020 108 £ 025 100 £ 010 . 0.17

Walnut Creek at Indiana Strest 55 028 + 011 223 + 027 - 078 & 004 0.13

. Americium Concentration {x 10 uCifmif \

Pond A-4 55 0038 + 0053 0127 £ 0056 0.010 £.0.008 0.03

Pond C-1 &2 L0185 £ 0018 O111 & 0041 0.008 x 0.006 0.03

Pond C-2 7 0015 1 0017 0.066 % 0057 0.008 =+ 0.012 0.27

Walnut Creek at Indiana Sireet 55 0028 £.0.018 - 0136 + 0068 0010 £ 0004 0.03

a. ~ C minimum = minimum measursd concentration: C maximum = maximum measured concentrafion. For Pond C-1, C mean refers
to calculated mean concentraticn. Because of intemmittent fiow meter operations at Pond C-1 during 1991, a volume weighted aver-
age was not possible to calculate. For Ponds A4, -2, and flow at Walnut Creek at Indiana Street, C mean refers to volume
weighted averages '

b.” " Calculated as 1.96 standard deviations of the individual measurement.

c. Calculated as 1.6 standard deviations of the mean (85% Confidence Interval).

d. - Radiochemically determined as plutonium- 239 and -240.. The DOE Derved Concentration Guide \DCG) for plutonium in water
available to members of the publicis 30x 109 uCimi {Appendix B).

e. - Radiochemically éetermméd as uranium-233, -234, and -238. The DOE DCG for uramum -233,-234 in water ava:table to members -
of the public is 500 x 109 uCiiml. The DCG for tranium-238 in water is 600 x 10°% uCi/mi {Appendix B.

f. Radiochemically determined as americium-241. The standard calculated DCG for americium in water available to members of the
public is 30 x 10°® uCim! (Appendix B).
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Table 3.3-5
Tritium Concqntrations in Surface Water Effiluenis ,

: Number of Percent of
Location Analyses Cminimum®® Cmaximum®©  Cmean®d  DCG(C mean)
Tritium Concentration (x 10°% LCUmi)P
Pond A-4 206 ~-281 184 a8s 4 274 48 4+ 18 0.00
, Pond C-1 oY) 197 & 205 234 + 208 42 + 47 .00
~ Pond C-2 19 -186 & 177 353+ 206 81 & 45 4.00
4 181 332 % 24 5’ 32 = 17 0.00

Wak_zut Creek at Indiana Street 200 -197

a. C minimum = minimum measured concentration; C maximum = maximum measured concentration. For Pond C-1, C-mean refers
to calculated mean concentration: Due to intermittent flow meter operations at Pond C-1 during 1991, a volume weighted average
was not possible to calculate. For Ponds A-4, C-2, and fiow al Walnut Creek at Indiana Street, C mean refers io volume weighted
averages. :

b..  The DOE DCG for tritium in water.available 1o the members of the public is 2,000,000 x 107 -9, ,lemi {Appendix B}.
¢. - Caleulated as 1.96 standard deviations of the individual measuremant.

Calculated as 1.96 standard deviations of the mean (85% Confidence Interval).

Tritiumn concentrations in water discharged from these
ponds were within range of b&wkgmund concentr fon&;
therefore, cumulative discharge amounis were not cal-
culated. Average annual concentrations of phmmum
gramum, and americivm from Ponds A-4 :md C-2 for

o}
k)

1087 through 1991 are JEW’QK} in Figures 3.3 /:4> 3.,
g
and 3.3-4,

7S)

, RFP raw water supply was obtained from
‘ R&L erveir and from the S@M; Boulder
Diversion F anal. Ralston Reservoir water usually con-
tains more natural uranium radioactivity than the water
flowing from the Souih Boulder Diversion Canal
During the year, uranium, plutonium, americium, and
gritium analyses wer e | erformed monthly on s &mpﬁee
of REP raw water. Concentrations are presented in
Table 3.3-6. Th@s& vahaag can be used for comparison
with the values measured in the RFP downsiream dis-
charge locations ( \u 28 3% 3-4 and 3.3-5).

a0
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Figure 3.3-2. Plutonium-239, -240
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Figure 3.3-3. Uranium-233, -234, -238 Composited
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Figure 3.3-4. Americium




Tabile 3.3-6

Plutonium, Uranium, Americium, and Tritium ﬁ@ncentratiaﬁs in the

Raw Waler Supply
Number ~ Percent

‘ of ,; . . of DCG
Analyte Analyses Coinimum® © C maximum® ¢ mean® 9 {C mean)
Plutonium Ccnoentratim 12 D021 4 4020 0208 + 0082 6.016 £ 0.034 0.05
% 109 uCimP
Uranium-233, -234 12 018 = 007 108 = 03 044 1 016 0.08
Concentration (x 10°% uCimi)®
Uranium-238 Concentration iz 0110 £ 008 LETH & 024 037 £ 033 0,08
fx 109 uCimye
Americium Concentration 12 oo b02s e GOt 01Tk 0074 0019 £ 0021 0.08
(x 1679 uCympd
Tritium Concentration “22 -123- & 168 199+ 188 4+ 53 0.00

{x 109 (Cimiy®

a  Cminimum = minimurm- measured soncentration; G maximum = maximum measured concentration; © mean = mean calculated
conceniration,

b. Radiochemically determined.as amamum 230 and -240. The DOE Derved Concentration Guide (DCG) Jor piutonium in water
available to members of the public is 30 x 107 9 1Cm! (Appendix B).

¢.  Radiochemically determined as uranium-233, -234 and -238. The DOE DOG for uranium-233, -234 in water available to members
of the public is 500 x 10" uCiml. The DCG for uranium-238 in water is 600 X 1079 WOVl {Appendix B).

d.. Radiochemically determined as americium-241. The standard calculated DCG for americium in water available to members of the
public is 30 x 10°% uCiimi (Appendix B).

€. The DOE DCG for tritium in water available to members cﬁ‘ the public is 2,000,000 1079 vC¥mi {Appendix B).

f. ~ Calculated as 1.96 standard deviations of the individual measurement.

g Caleulated as 1.96 standard deviations of the mean {95% Confidence Interval).

nitoring includes sampling and
r supplies and tap water from
mmunities. Only Great Wesiem
plies for the city of
eservoilr, a water sup-
Thornton, and
ve 1 m@i‘i from

.rga from RFP

COMMUNITY WATER
MONITORING

b .
: inster. During
WETE s;slli?mm and composited-
le, and analyses were performed

.
o g
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Results

- for plutonium, uranium, and americium concentrations.

Tritium and nitrate (as N) analyses were conducted on
weekly grab samples.

Annual background samples were also- collected fr_bm
Ralston, Dillon, and Boulder reservoirs, as well as from

South Boulder Diversion Canal at distances ranging

from 1 to 60 miles from RFP. Samplés were collected
to determine background levels for plutonium, urani-
um, americium, and tritium in water.

Drinking water from »Boulder, Broomfield, and
Westminster was collected weekly, composited month-
ly, and analyzed for plutonium, uranium, and americi-
um. Analyses for tritium were performed weekly. Tap

water samples were collected quarterly from the com-

munities of Arvada, Denver, Golden, Lafayette,
Louisville, and Thornton. These samples were ana-
lyzed for plutomum, uranium, americium, and tritium.

Analyses of _regionai reservoir and drinking water sam-

ples are given in Tables 3.3-7 and 3.3-8. Plutonium,
uranium, americium, and tritium concentrations for
regional reservoirs represented 0.26 percent or less of
the DCG. Average plutonium concentration in Great
Western Reservoir was 0.001 x 10-° nCi/ml (3.7 x 10-5
Bg/l [0.00 percent DCG]), which was within the range
of concentrations predicted for Great Western
Reservoir in the Environmental Impact Statement,
Rocky Flats. Plant Site (DOE80) based on known low-
level plutonium concentrations in reservoir sediments.

Results of plutonium, uranium, americium, and tritium

analyses for drinking water in nine communities were

10.17 percent or less of the applicable DCG. Drinking

water standards have been adopted by the State of
Colorado (CDH77, CDHS81) and EPA (EPA76a) for
alpha-emitting radionuclides (15 x 109 pCi/ml [5.55 x
10-1 Bg/1]) and for tritium (20,000 x 10 pCi/m1 7.4 x
102 Bg/1]). These standards exclude uranium and
radon. During 1991, the largest mean concentration of
plutonium and americium (alpha-emitting radionu-
clides) for community tap water was 2.87 x 109
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uCi/ml (1.06 x 10°! Bg/l). This value was .26 percent

of ihe State of Colorado and EPA drinking water stan-

dards for alpha activity. Average tritium concentration

in Great Western Reservoir, Standiey Lake, and in all

community tap water samples was 104.0 x 109 uCi/ml

{2.85 Bg/l) or less. That value is typical of background

tritivm concentrations in Colorado and is less than 0.01
percent of the State of Colorado and EPA drinking

water standards for tritium (CDHS81, EPA76a).

Table 3.3-7
Plutonium and Uranium Concentrations in Public Water Supplies
Number : Co Percent
: : o of of DCG
. Location : Analyses . € minimum® € C maximum® © Cmean® d (C mean)
Reservoir Plutonium-239, -240 Concentration {x 109 yCi/m!)b
~ Boulder w1 0.004 £ 0.024 0.004 _t 0024 0004 + 0024 0,01
Dillon ' 1 0.010. £ 0.029 0.010. +-0.029 0.010 £+ 0.029 0.03
Great Western 12 0016 £ 0.020 0022 + 0014 0001 '+ 0.006 0.00
Ralston ) 1 - <0018 £ 0015 -0.018 + 0015  -0.018 + 0.015 -0.05
South Boulder Diversion Canal 1k « '
Standley 12 -0.024 £ 0,013 0.008 £ 0.007 -0.003 + 0.009 © 001
Drinking Water
Arvada 4 -0.022 + 0.030 0.014 -+ 0.029 -0.007 + 0016 -0.02
Boulder 12 -0.025 + 0012+ 0003 + 0.001 -0.003. £ 0.002 -0.01
Broomfield 12 -0.016"+ 0010 0.035 + 0.012 0.004- £+ 0.008 0.01
Denver - 4 -0.015.+ 0016 0014 £ 0036 . -0.002 + 0014 -0.01
Golden 4 -0.009 + (.020 0.030 + 0.042 0.011 % 0.017 0.04
Lafayette 4 -0.023 + 0027 = 0024 + 0032 0.005 +.0.020 0.02-
Louisville 4 -0.030 + 0.009 0021 % 0.051 <0007 -+ 0.021 -0.02
Thomton 4 -0.025 + 0.018 0.022 + 0.059 -0.002 + 0.019 -0.01
- Westminster. 12 -0.028 + 0013 0.045 -+ 0.034 0.003 £ 0013 0.01
Reservoir Uranium-233, -234 Concentration (x 109 pCi/ml)f
Boulder ; 1 048 £ 015 048 + 015 048
Dillon - 1 082 012 032 + 012 03
Great Western - 12 036+ 614 078 £ 017 0.52
Ralston 1 126 + 017 . 125 £ 017 1.25
South Boulder Diversion Canal = - 18 - .
Standley 12 045 £ 012 091 = 020 0.68 +
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Table 3.3-7 {continued)
. Piutonium and Uranium Concentrations in Public Water Supplies

Number Percent
of of BCG

Location Anslyses Cminimym® ©  Cmaximum®® S mean® d (C mean)
Drinking Water , .
Awada 4 0,10+ 005 081 £+ 098 028 = 018 0.05
Bouldgr, i1 002 + 0.03 040 + G142 808 = 008 0.0z
Broomfield 12 .14 + 008 058 4+ 048 8033 4+ 045 0.06
Denver 4 847 = 607 077 &+ 0% 048 4+ 028 008
Golden 4 225 + 008 084 4 025 057 = 032 411
Lafayette 4 003 = 004 084 £ 018 018 & 024 0.04
Louisville 4 003 £ 002 0186 &+ 007 005 + (.08 00
Thornton 4 045 + 013 287 + 058 131 4+ 104 0.26
Westminster 12 012 + 006 047 % (.28 028 + 007 : 0.08
Reservoir Uranium-238 Concenration {X 109 uCimig
Boulder 1 028 £+ O 028 + 0N 028 + O 0.08
Dillon 1 033 4+ 040 033 +£ 010 033 = 010 0,06
Great Western 11 030 = 009 073 2 020 047 + 007 0.08
Ralston 1 087 + 012 087 % 012 087 % 012 0.17
South Boulder Diversion Canal 18 )
Standley 12 033 + 02 074 + 07 0.57 + G412 .10
Drinking Water
Arvada 4 007 £ 004 024 + 007 016 = 008 0.03
Bouider iR 002 & 002 033 + 0.0 0068 + 008 0.0t
Broomfield 12 007 + 006 048 + 010 028 + 013 0.06
Denver 4 004 + 004 037 = 012 023 + 014 0.04
Golden 4 017 = 007 1.0 & 026 058 + 037 (.00
Lafayette 4 000 + 002 013 = 008 0.08° + 005 201
Louisville 4 003 % 602 008 + 005 002 £ 008 0.00
Thornton 4 043 = 012 218 & (.45 103 £ 078 0.17
Westminster 12 013 + 0407 042 % 013 026 + 005 0.04

a.”  C minimum = minimum measured conceniration; C maximum = maximum measured concentration; C mean = mean caiculated
" concentration.

b. ~ Radiochemically determined as plutonium-23@ and -240. The DOE DCG for plutonium in water available to members of the pub!st:
is30x 109 HCVml (Appendix B).

¢.  Calculated as 1.96 standard deviations of the individual measurements,

d. . Calculated as 1.96 standard deviations of the mean {35% Confidencs Interval}.

e.. - Location was not flowing at the time annual sampling was scheduled, and location was not revisited. No data to report for 1961,

f.. - -Radiochemically determined as uranium-233, and -234. The DOE DCG for uranium in waler available to members of the public is

500 x 109 Ci/ml (Appendix B).
g.  Radiochemically determined as uranium-238. The DOE DCG for uranium in waler available to members of the public is 800 x 108
uCi/mi (Appendix B). ‘
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Table 3.3-8

Americium and Tritium Concentrations in Public Water Supplies
Number - . Percent
of of DCG
ocatio Analyses Cminimum®®  Cmaxitum®®  Cmean®d  (Cmean)
Reservoir Americium Concentration (x 10°° uCiIml)b
Boulder 1 0013 + 0022 0013 + 0.022 -0.013 + 0.022 -0.04
Diffon 1 0.019 + 0.032 0014 + 0.032 0019 x 0.032 0.06
Great Western 12 -0.020 + 0.006 0.040 £ 0.027 0.005 + 0.007 0.02
Ralston 1 0.015 + 0.037 0.015 = 0.037 0015 + 0.037 0.04
.South Boulder Diversion Canal 1€
Standley 12 -0.008 + 0.023 0.015 % 0.011 -0.001 £ 0.003 0.00
Drinking Water »
Arvada C 4 -0.023 + 0.015 -0.014 + 0.042 0.018 * 0.005 0.06
Boulder 12 -0.017 + 0.021 0014 £+ 0014 0.001 £+ 0.004 0.00
Broomfield 12 -0.007 + 0.007 0.018 + 0.016 0.002 + 0.004 0.01
Denver 4 -0.006 + 0025 0.050 % 0.047 0.028 + 0.026 0.09
- Golden 4 -0.018 + 0.019 0.005 * 0.032 -0.003 £ 0010 -0.01
Lafayette 4 0.001 + 0.008 0.031 + 0.049 0.022 + 0.014 0.07
Louisville 4 -0.022 + 0.017 0001 + 0007  -0011 + 0.010 -0.04
Thornton 4 0.017 + 0.022 0.072 £ 0.076 0.015 + 0.038 0.05
Westminster 12 -0.007 = 0.005 0.025 + 0.018 0.004 + 0.005 0.01
Reservoir “Tritium Concentration (x 109 ;LCiImI)f
Boulder 1 10+ 189 10 + 188 10 + 189 0.00 -
Dillon : . 1 0 147+ 182 147 £ 182 147 + 182 0.01
Great Western 53 -174 + 192 267 + 192 7 % 25 0.00
Raiston 1 126 -+ 181 126 + 181 126 + 181 0.01
South Boulder Diversion Canal -~ 1 67 + 181 67+ 181 67 + 181 0.00
Standley 53 -196 = 217 394 + 220 2 + 27 0.00
Drinking Water ;
Awvada 4 -191 £ 201 42 = 190 47 £ 98 0.00
Boulder 53 214 & 191 200 + 192 3 + 26 0.00
Broomfield 53 2194 + 173 232 £ 216 A7 £ 26 0.00
Denver 4 9 = 177 184 + 198 104 -+ 86 0.01
Golden 4 71+ 206 170 - £ 205 34 + 098 0.00
Lafayette 4 -194 -+ 188 g5 -+ 201 38+ 117 0.00
Louisville -4 -146 + 168 143 + 203 -5+ 145 0.00
Thomton 4 57 = 179 136 + 194 88 + 33 0.00
Westminster 53 -202. t + 28 0.00

202 233 199 17

““a. > C minimum = minimum measured concentration; C maximum = maximum measured concentration; C mean = mean calculated
concentration,
Radiochemically determined as americium-241. The DOE DCG for americium in water available to members of the public is 30 x

109 uCiiml (Appendix B).

Calculated as 1.96 standard deviations of the individual measurements.

* Calculated as 1.96 standard deviations of the mean (95% Confidence Interval).
Location was not flowing at the time annuat sampling was scheduled, and {ocation was not revisited. No datato report for 1991,
The DOE DCG for tritium in water available to- members of the public is 2,000,000 x 10°9 pCiml (Appendlx B).

o
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3. Environmental Monitoring Programs

34 Groundwater o
Momtormg |

Gregg A. Anderson .
~Sigurd R. Jaunarajs

he gr{*urﬁdwater moniforing
program of BFP s designed o
serve severalimportant funcrions.
if determnines background vaiues,
measures the conceniration of
hazardous constituents, measures
hydrologic parameters of the
| oquifers, and estimates the rate
of movement and extart of any
contaminant plurneas in the upper-
most aquifer within the plant
boundarles. The analyses derived
from the groundwaier monitoring
program provide the means of
evaluating the impacts of plant
cperations on groundwater and
. lirniting activities that may .

AU . _ ' ’ adversaly affect the quaiity of

' ‘ . | groundwater in the areq.
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The bedrock sandstones of the Arapahoe Formation are
isolated within intervals of claystone. Groundwater
contained in those bedrock sandsiones is confined and
represents a lower flow system. Table 3.4-1 gives the
relative hydraulic conductivities associated with the
lithologic units present at REP.

In the spring and early sumrmer, the Rocky Flats
Alluvium and Arapahoe Formation, located in the cen-
tral and eastern portion of RFP, are recharged by pre-
cipitation and groundwater lateral flow. In the late
summer and early fall these formations are recharged
mostly by groundwater lateral flow. In the siream
drainages, groundwater discharges at seeps that are
coramon at the base of the Rocky Flats Alluvium and
where individual sandstones become exposed 1o the

surface.
Table 3.4-1
Hydraulic Conductivities of Lithologic Units
Lithologic Unit ‘ Hydraulic Conductivi
Rocky Flats Alluvium 1x 1075 cm/sec {10.4 fthyr)
Subcropping Arapahoe sandstones 1x 103 cm/sec (10.4 #t/yr)
Unweathered sandstones ‘ 1x 10 emisec {1.04 ftyr)
Weathered and unweathered claystone . 1x107 10 10°8 cmsec,

(0.104 10 0.0104 ftiyy)

The present understanding of the hydrogeclogic rela-
tionships indicates that there are no known bedrock
pathways through which groundwater contamination
may directly leave RFP and migrate into a confined
aquifer system offsite (EG911).

Monitoring Procedures ~ Monitoring wells and piezometers in place at RFP by
‘ the end of 1991 are shown in Figure 3.4-2. Table 3.4-2
shows groundwater wells installed by area at RFE.
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Location in 1981
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Radionuclides ©

iy
%

G Gross Alpha
L Gross Bela

Uranium-233, -234, -235, and -238
{L-233, -234, -235; and -238)

Americium-241 {Am-241)
Plitonium-239, -240 {Pu-232, -240)

Strontium-89, -é‘wSr- 9,-9(3}5

Cesium-137 (Cs-137).

Tritium (H-3)

Fadium-225, -228 {Ra-206, -2283

indicgtors

Total Dissolvad Solids (TDS)
pH2

Figid Parameters

pH

Specific Conductance
{emperature
Dissolved Oxygen
Alkalinity

Anions

Carbonate {C0x)
Bicarbonate (HOOy)

Chioride (Gl

Suffate (S04

NitrateNitrite (NOo/NO4 as N}
Cyanide {CN)®

Fluoride (F)

Crthophosphates (PO

&
b b quarter 1987 and firsi quarter 1858,

&, i iriium} beginning with the third quarier 1887, however, total Pu
. lium-88, -0 was nol ane

g, Mol anglvzed belore 1883, axdul

E]

only; orthophosphates were analyzed in 1990 and 1991
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RESULTS

L4

Operablé Unit 1 |

The final IAG (Section 2, “Compliance Summary”)
divides RFP into 16 operable units for study and
restoration. Individual maps of all 16 OUs are located
at the end of Section 4 "Remediation." The following
section discusses results of groundwater investigations
on OUs 1, 2,4, 7, and 11. OUs 4, 7, and 11 were iden-
tified collectively as OU 3 under the former draft IAG.
Results of samples taken from background wells used

to characterize the spatial and ;emporal variability of

naturally occurring constituents are given in the docu-
ment titled Background Geochemical Characterization
Report for 1989 (EG90d)..

Groundwater investigations and restoration activities at
RFP follow a five-phase plan to identify contamination,
design and implement treatment procedures, and moni-
tor adequacy of restoration actions. This process
includes establishment of groundwater quality

“standards that are specific to each OU and reflect state
‘and federal requirements. No specific standards have

been established for OUs at RFP, although possible
limits have been identified pursuant to the CERCLA
requirements that remedial actions comply with ARAR
federal laws or more stringent, promulgated state laws.
Site-specific groundwater standards and classifications
were established by the CWQCC in early 1991 and
became effective April 30, 1991. The standards apply
to all unconfined groundwater in the alluvial materials,
the Arapahoe aquifer, and the Laramie-Fox Hills -
aquifer. N '

The alluvial aquifers are classified Domestic and
Agricultural Use - Quality and Surface Water
Protection. The Arapahoe and Laramie-Fox Hills

- aquifers are classified Domestic and Agricultural Use -
- Quality. : ’

881 Hillside. The report titled Phase III RFI/RI Work
Plan, Rocky Flats Plant, 881 Hillside Area (Operable
Unit No. 1) (EG91g) contains information on ground-

- water quality at OU 1. The Phase I} RFI/RI field work

was completed in 1991. Boreholes and 30 additional
monitoring wells were installed in 1991 to characterize
the upper hydrostratigraphic unit.
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Shallow groundwater under the 881 Hillside is contam-
inated with VOCs, inorganics (including some metals),
and elevated levels of uranium. The contaminants of
most concern are VOCs in the unconfined groundwater ‘
system within the boundaries of Individual Hazardous
Substance Sites (IHSSs) 119.1 and 119.2 (Figure 4-1,
page 156) in the eastern portion of this OU. These
areas were used for barrel waste storage from 1967 to
1972. Figure 3.4-3 shows approximate outlines of the -
groundwater contaminant plumes on the plantsite and .
depicts the extent of contaminant movement under the
881 Hillside. Organic contaminants detected in the
highest concentrations in 1991 were 1,1,1-trichloro-
ethane, 1,1-dichloroethene, and trichloroethene.

Concentrations of VOCs diminish downgradient of
IHSSs 119.1 and 119.2, becoming equal to or below
detection limits (5 pg/l) within 200 ft of the original
storage areas. ‘ S

Elevated concentrations of inorganic constituents also
were found in the eastern portion of OU 1, whiere ana-

lytes detected above background levels included total

dissolved solids (TDS), metals (nickel, strontium, sele-
nium, zinc, and copper), and uranium. ‘

{

903 Pad, Mound, and East Trenches Areas. The report
titled Phase II RFI/RI Work Plan, Rocky Flats Plant,
903 Pad, Mound, and East Trenches Areas, Operable
Unit No. 2 (EG91h) contains information on groundwa-
ter quality at OU 2. Phase II RFI/RI work was initiated
in 1991. Groundwater in the upper hydrostratigraphic

- unit, which is composed of alluvial materials and shal-

low subcropping sandstones, is contaminated with
VOCs, inorganics, dissolved metals, and some radionu-
clides. '

Inorganics and dissolved metals commonly occurring

above background levels inc‘luyde TDS, strontium, bari-
um, copper, and nickel, and to a lesser extent, chromi-
um, manganese, selenium, lead, zinc, and molybde-
num. The majority of the radionuclide contamination
is uranium-238. Americium and plutonium are also
present in some groundwater samples.

105



Section 3.4 GROUNDWATER MONITORING

Operable Units 4, 7, and 11

Contaminants of most concern are VOCs; those detect-
ed‘in 1991 include tetrachloroethene and trichloro-
ethene. Figure 3.4-3 depicts groundwater contaminant
plumes on, the plantsite and indicates the approximate
extent of contamination at OU 2. Certain inorganic
pararheters and radionuclides were elevated above

background levels in OU 2, but they did not appear to

exist as a well-defined plume of contamination. -

Investigations are underway to further characterize

these plumes and the magnitude and extent of contami-
nation. ’ - :

Solar Ponds, Present Landfill, West Spray Field. OUs
4,7, and 11 are RCRA-regulated units. The purpose of
groundwater monitoring in these units is to assess -
impacts of waste management activities on groundwa-
ter quality in the uppermost aquifer beneath these units.-
The report titled 1991 Annual RCRA Groundwater
Monitoring Report for Regulated Units at Rocky Flats
Plant (EG92b) presents- results of 1991 interim-status
quarterly groundwater monitoring. Data are presented

for groundwater elevations, flow rates, and quality

analyses. A comparison is made between analyte con-

centrations upgradient of the unit and those downgradi- '
ent of the unit to evaluate the impact of waste manage-
ment activities on groundwater quality. The following
sections highlight results of groundwater monitoring in

‘OUs 4,7,and 11 in-1991.

Solar Ponds (OU 4). Groundwater assessment monitor-.
ing continues to be performed at the Solar Evaporation
Ponds area to further assess the levels, extent, and
migration characteristics of contamination in the upper-
most aquifer beneath. this unit. A total of 62 monitor-

ing wells presently exists in the Solar Evaporation =
. Ponds area (29 of these monitoring -wells are alluvial

[shallow] wells and 33 are bedrock [deep] wells).
Water elevation data collected throughout 1991 reveals
that groundwater flow across the Solar Evaporation -
Ponds area is generally in an easterly direction; howev-
er, it diverges along two major subsurface flowpaths.
One flowpath is northeasterly toward North Walnut
Creek and the other is southeasterly toward South

-~Walnut Creek. Groundwater flow velocities calculated

for surficial materials are 1.2 feet per year for the \
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~ northeasterly flowpath and 0.72 feet per year for the
- southeasterly flowpath. Groundwater elevations are

presented in Figure 3.4-4 for surficial materials during
the first quarter of 1991. o

A statistical comparison of \downgrat‘dient water quality
compared with upgradient groundwater quality indi-

~ cates that groundwater in downgradient wells screened

in the uppermost aquifer north, east, and southwest of

the ponds is impacted with nitrate/nitrite, totakdis- .

solved solids, total suspended solids, sulfate, dissolved

'radlonuchdes and several dissolved metals. Dissolved

radionuclides detected in surficial wells downgradient .

“and in the immediate vicinity of the Solar Ponds during

1991 included uranium-233; -234 (as high as 1.052 x
10-7 pCi/ml), uranium-235, uranium-238 (7.470 x 10-8 .
uCi/ml), and tritium. Total radionuclidés detected in
the uppermost aquifer include americium-241 (1.360 x
10-10 nCi/ml) and in one well, plutonium-239, -240
(3.790 x 10-10 uCi/ml). Concentrations and distribu-
tion of uranium-233, -234 (reported in pCi/l) in the
Solar Evaporation Ponds area are presented in Figtire
3.4-5. VOCs detected in surficial wells in the vicinity
of the Solar Ponds are shown it Figure 3.4-6 and
include trichloroethene, tetrachloroethene, carbon tetra-
chloride, chloroform and several others.

"The Present Landﬁll (OU 7). The Present Landﬁll is

undergoing groundwater monitoring to assess the level,

~ extent, and migration characteristics of contamination

in the uppermost aquifer beneath the unit.

* Groundwater elevation data collected in 1991 indicates

that groundwater beneath the landfill tends to flow .
easterly-through surficial geologic materials toward the
landfill pond as shown for first quarter 1991 in Figure
3.4-7. Close to the pond, groundw_ater flows southeast-
erly and northeasterly toward the pond. Flow veloci-

- ties have been calculated at 128 feet per year for

groundwater in surficial materials. Groundwater flow
characteristics in the weathered' bedrock are similar to -

- those observed in the overlying surficial materials.

Influencing the natural flow of groundwater and sur-
face water in the area are several engineering control -
systems installed to intentionally redirect flow around
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the landfill. Engineering control systems include pond
embankments, a leachate/groundwater intercept sys-
tem, a surface water interceptor ditch, and a buried
slurry wall. Assessment of the 1991 data suggests that
groundwater outside of the landfill is diverted around
the landfill wastes and is discharged into the landfill
pond. Landfill contaminants migrate with the ground-
water flow through the leachate collection system
toward the landfill pond. Water is retained within the
pond, where it either evaporates directly or is evaporat-
ed via spray irrigation onto the hillsides adjacent to the
pond. The effectiveness of the leachate/groundwater
intercept system is still being evaluated. Data from
1991 suggest, however, that the groundwater intercept
system may not be diverting all groundwater away
from the north and south sides of the landfill, and the
~leachate collection system may function intermittently
on the north side of the landfill.

Thirty-one shallow and four deeb groundwater wells
are monitored quarterly at the Present Landfill.
Groundwater quality data in'downgradient wells statis-
tically compared with those upgradient of the landfill in
1991 show that the landfill contributes several dis- -
solved metals, dissolved radionuclides, and several
inorganic analytes to the uppermost aquifer downgradi-
ent of the landfill. Specifically, the landfill is observed
to impact grdundwater quality through increased con-
centrations of bicarbonate, calcium, chloride, fluoride,
magnesiﬁm, sodium, and total dissolved solids.
Additionally, the landfill appears to contribute dis-
solved metals, primarily antimony, chromium, lithium,
potassium, and strontium. Gross alpha and gross beta
activities were also statistically higher in downgradient
wells than in upgradient wells. No VOCs were detect-
ed in the uppermost aquifer downgradient of the land-
fillin 1991.

Within the confines of the Present Landfill, the nature
of groundwater contamination is characterized by
detections of VOCs, radionuclides; and concentrations
of metals and inorganié_ analytes higher than in upgra-
dient wells. Dissolved radionuclides detected in 1991
in and adjacent to the landfill include tritium (up to

111




. -

' Section 3.4 GROUNDWATER MONITORING

West Spray Field (QU T11)
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1834 x 106 pCi/ml), strontium-89, -90 (1117 x 108
1Ci/ml), uranium-233, -234 (up to 3.22 x 10-8 uCi/ml),

uranium-235 (up to 8.0 x 10-10 pCi/ml), dranium-238

(up to 2 05 x 108 pCi/ml), and radium-226 (upto 7.7 x

10-10 4Ci/ml). Total radionuclides detected include
americium-241 (up to 8.0 x 10-11 pCi/ml), cesium-137
(1. 06 x 109 uC1/m1) and plutonium-239, -240 (up to

© 1.8 x 10-10 uCi/ml). Radionuclides were detected in

wide area across the landflll site. Figure 3.4-8 shows °

‘the d1str1but10n and concentratlon of radionuclides at

the landfill with concentrations given in pCi/l.
Detections of VOCs in 1991 occurred -primarily in
wells in the southern portion of the landfill. A number
of different compounds were detected including carbon
tetrachloride, trichlorogthéne‘, and tetrachloroethene.
The distribution and concentrations (reported in mg/l) -
of detected VOCs are presented in Figure 3.4-9.

Groundwater monitoring at the West Spray Field 4s -
being conducted to provide data for assessment of the
level, extent, and migration characteristics of contami-

- nation in the uppermost aquifer beneath this unit:

Groundwater flow in the uppermost aquifer is relative-
ly uniform and occurs in an ‘east-northeasterly direc-
tion. Groundwater flow rates were calculated at 28 feet
per year in 1991. Fourteen alluvial wells and three

bedrock wells are routinely sampled at the West Spray -

Field. A potenuometrlc surface map showmg ground-
water elevatmns in the uppermost aquifer is presented
for first quarter 1991 in Figure 3.4-10.

Groundwater quality in the uppermost aquifer in down-

gradient wells was statistically compared with that in
upgradient wells. . This’ comparison revealed that con-

~ centrations of several analytes were higher in downgra-

dient wells than in wells upgradient of the West Spray

Field. Those analytes included .iron, manganese 'zinc, /

Isobutylmethyl Ketone- (MIBK) carbon disulfidé,
trichloroetheneé (TCE), magnesium, and strontium. - -

‘Carbon disulfide is produced by the decomposition of |

organic matter in an anaerobic environment; its pres-

‘ence in the West. Spray.Field does not represent con-
‘tamination from waste management activities.
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Figure 3.4-10. West Spray Field Potentiometric Surface in Surficial Materials
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Within and adjacent to the West Spray Field, ground- |
water quality has been Impacted by VOCs, dlssolved
radionuclides, a few dissolved metals, and inorganic

“analytes. VOCs detected include TCE, MIBK, and

toluene at levels just above the detection limit.

D1ssolved radlonuchdes detected 1nclude uranium-233, .
©-234 (up to 1.62 x 109 uCi/ml), and uranium-238 (up

to 1.15 x 10-9 pCi/ml). Total radionuclides in the

* uppermost aquifer within the West Spray Field includ-
‘ed americium-241 (up to 9.6 x 10-11 pCi/ml), and plu-
tonium-239 (3.47 x 1010 pCi/ml). Distribution-and

concentrations of VOCs and radionuclides (reported in
pCi/l) detected in 1991 in the uppermost aquifer are
shown in Figures 3.4-11. and 3.4-12, respectively.
Inorganic analytes detected at elevated levels within the
West Spray Field include fluoride, chloride, bicarbon—f‘

ate, sodium, sulfate, nitrate/nitrite, Ortho'phosphate;tand _

total suspended solids. Assessments made in 1991
conclude that waste management activities did con-

~ tribute to the presence of these i morgamc compounds at R
; the West Spray Field.
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3.

Soil monitoring at Rocky Fiats is
conducted annually 1o evaiusis
any changes in piutonium con-
centrations that might ocour
through soil resuspension or otf
mechanisms, and fo compare
plutonium concenfrations in sois
on an annual basis, The dota
- acquired from soil sampling wre
provided in this section.
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The Soil Monitoring Program has been conducted since
1972, excepting the period betweén 1978 and 1983.
Soils were sampled at RFP in September 1991 at 40
sites located within concentric circles, approximately
1.6- and 3.2-kilometer (1- and 2-mile) radii from the
center of RFP (Figure 3.5-1). Along each circle, sam-
pling locations were spaced at 18° increments and des-
ignated accordingly (e.g., location 1-018 refers to the
inner circle [#1] at 18° northeast). The soil samples
were‘\collected by driving a.-10- by 10-centimeter (4- by
4-inch) cutting tool 5 centimeters (2 inches) deep into
undisturbed soil. The soil sample within the tool cavity
was collected and placed. into a new 1-gallon stainless
steel can. Ten subsamples were collected from the cor-
ners and the center of two 1-meter squares, which were
spaced 1 meter apart. Each set of 10 subsamples was
composited (5,000 cubic centimeters [cm3]) for soil
radionuclides analysis. Laboratory analysis was per-
formed to determine plutonium concentration,

- expressed as pCi/g.

Soil plutonium concentrations for 1984 through 1991
are presented in Table 3.5-1. Figure 3.5-1 depicts the
location of the soil sample sites, as well as the ‘mean
and standard deviation of soil plutonium concentrations
from 1984 through 1991. Samples taken in 1991 from
the inner concentric circle ranged from 0.04 pCi/g to
9.76 pCi/g. In previous years the highest soil plutoni-
um concentration was found at sites 1-090 and 1-108
(Figure 3.5-2). Since the 1990 soil sampling, sample
location 1-090 was relocated approximately 200 meters
to the north of its original location. The older site is
located in an area currently under intensive study as
part of the IAG. -

Samples from the outer concentric circle ranged from

0.01 pCi/g to 3.61 pCi/g. The highest plutonium con-

centrations were found in soil samples from the eastern

portion of the buffer zone (Figures 3.5-1 and 3.5-2).

These sample locations are east and southeast of the

major source of plutonium contamination in the soil
A
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environment at RFP. Plutonium contamination proba-
bly originated from an area known as the 903 Pad,
where steel drums were used to store plutonium-con-
taminated industrial oils from 1958 to 1968. Leakage

- from these drums contaminated surface soils and

plants. Plutonium particles entrapped in the fine frac-
tion of top soil horizons were subsequently airlifted by

~ winds and deposited on soils in an east and southeast-

trending plume (KR70). Table 3.5-1 indicates that data -
from previous years have consistently shown elevated
plutonium concentrations in soils from these sites.

The plutonium concentration in soils east and southeast -
of the 903 Pad varied somewhat between years (Table
3.5-1). Each monitoring site was adequately sized (30
by 30 meters) to allow yearly selection of nonoverlap-
ping sample areas. Since the sampling location varied
among years, small microtopographical variation was
introduced, which affected wind deposition and resus-

- pension rates of. plutonium. In additibn, natural vari-
ability in erosional and faunal activities, as ‘well as
sampling and analytical error, contribute to the

DM S e WS e et e T VR R e e TR ML en S A e e WS e e e S am Em e T M e N e e T e e e e e e W e e

___________________ 8- 1-Mile Radius

........... = e = - = |3 2-Mile Radius
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. B - T R - T Y e T © N S« ©
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'

Sample Locations at 18° Increments

Figure 3.5-2. Mean Plutonium Concentration in Soils at 1- and 2-Mile

Radii from the RFP, 1984 - 1991
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~ f ‘Table 3. 5~1
:,utomum Concentratlon in Soil Samples at 1 and 2 Miles from the Piant Center

+ 002 015 + 00d 015 * 002 018 & 002

£ 001 008 + 001 010 £ 002 006 + 001

+ 001 002 + 001 004 £ 001 004 £ 001

£+ 005 032 + 003 083 £ 006 051 & 005

+ 05 100 + 009 740 + 062 705 x 077

+ 09 130 %+ 130 150 + 140 237 + 021
o+ 01 1% + 017 190 + 018 275 + 028
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o+ 002 010 + 001 . 008 x 001 017 + 002
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, Table 3 5-1 (Continued) :
Plutomum Concentratmn in Soil Samples at 1and2 Miles from the Piant Center

- Inner Circle:

1988 1989 : 1990 1
' . Pu Py ‘ Py , ‘ Pu
]Q%ﬁ Mabcd ﬁg"’b’cid - l;,Q_/g}a,!n,<:,ri : pg!ga,b,c,d
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- OVERVIEW

N .

ECOLOGICAL MONITORING

-

- Ecological studies are an ongoing paft of RFP routine

operations. These studies focus on the presence, abun-
dance, and spatial distribution of plant and animal life
(biota) at the RFP and are fundamental in identifying
the impacts of the plant relative to NEPA and other
state and federal regulations and guidelines.
Specialized studies, including floodplain identification
and radioecological studies, investigate the unique eco-
logical aspects of the RFP.

The last comprehensive study of the environment at the
RFP was conducted for the Environmental Impact
Statement, Rocky Flats Plant Site (DOE80), Much of
the information contained in that document was com-
piled before September 1977. As noted in the Draft -
Environmental Analysis Report (EG90a), more recent
information is available 'on land use, wetlands, and
other environmental elements. Current information on
specific natural resources at RFP results from studies
including Wetland Assessment, Rocky Flats Site
(EG90b), and Threatened and Endangered Species
Evaluation, Rocky Flats Plantsite (EG91i). The scope
of the current ecological studies program has been
determined by public demand for current information
on RFP impacts and increased emphasis on require-

‘ments for NEPA pursuant to Secretary of Energy

Notice #15-90.

To meet a growing priority for comprehensive, long-
term ecological information concerning the plantsite,
design and implementation of formalized ecological
monitoring will be initiated in 1992.  Primary goals for
the Ecological Monitoring Program (EcMP) will be to
(1) thoroughly assess trends in terrestrial and aquatic_
biological media, (2) demonstrate compliance with
applicable federal, state, and local biological regula-
tions, (3) confirm adherence to e\co'logical aspects of
DOE environmental protection policies, and (4) sup-
port cost-effective environmental management deci-
sions. This program is currently in the detailed design
phase, with a comprehensive program plan due to DOE
in October 1992. ' -
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 Section 3.6 ECOLOGICAL STUDIES

RESOURCE PROTECTION The Resource Protectlon Program (RPP) will conduct
¥ ‘ - biological surveys and assessments to ensure compli- R
ance with biological regulations (Endangered Species
‘Act, Fish and Wildlife Coordination Act, Migratory
Bird Treaty Act, Bald and Golden Eagle Protection
* -Act, Colorado State Species of Concern) for OUs and
- sitewide projects (DOE91e, DOE9IS). .

-ECOL-OGICAL STUDIES / The following ecologlcal studies were underway in
’ ~ 1991

* Baseline Studies - inventories of aquatic and terres- ‘
trial wildlife and vegetation-to establish basehne
ecologlcal conditions.

. Radloecologlcal Investlgatlons - studies of deer,
small mammals, soils, and vegetation to evaluate
various population parameters and radionuclide

- uptake in these populations, and to estabhsh reme-
dlatlon standards. )

e Environmental Evaluations - investigations to
assess actual or potential effects that contamination
at hazardous waste sites may have on plants and‘ :
animals. )

BASELINE STUDIES | Baseline studies serve as a snapshot in time of the
' o - wildlife and vegetation rcsources at RFP. Information
) gathered‘on the presence, abUndance and distribution
- of aquatic and terrestrial vegetat1on and wildlife is used

to measure the impacts of various intrusive activities on

/

these natural resources and to comply with the NEPA

Code of Federal Regulations, 40 CFR Parts 1500-1508,
10 CFR Part 1021, and DOE Order 5440.1D, “Natlonalk
Environmental Policy Act Compliance Program.”
Baseline studies began in November 1990 and conclud-
ed in early 1992. The final baseline wildlife/vegetation
survey report, which will contain all the data gathered
~ during the course of these investigations, will be avail-
. able in August 1992, and will coveér three major inves-
" tigative categories: aquatics, terrestrial vegetation, and
“terrestrial wildlife. Highlights of the forthcomlng
report are given below ~
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~ Seven species of fish including the white sucker

(Catostomus commersoni), green sunfish (Lepomis
cyanellus), and largemouth bass (Micropterus
salmoides) (DOE91b), were documented as being
present in the Woman Creek and Rock Creek
drainages. Each of these seven species was listed as
common in occurrence. Two other previously recorded
species, the bluegill (Lepomis macrochirus) and rain-

- bow trout (Salmo gairdneri), were not encountered but
'may be located once sampling is completed in the

Walnut Creek drainage system.

—

Baseline studies documented and/or confirmed the

~presence of 362 species of plants on the RFP -

(DOE91b). This is-an increase of 78 species over the
previously reported vegetation inventory (DOES0).

Prelimihary findings included six species of amphib-
ians and eight species of reptiles (DOE91b). All-

species previously reported were confirmed and seven . -

species new to the site were recorded. As of July,
1990, 144 bird species were reported (DOE91b), a sig-
nificant increase over the 38 species previously report-
ed (DOES8Q). Thirty-five species were confirmed to

“nest at the RFP and an additional 44 were characterized

as possible or occasional breeding species. Twenty-
three species of mammals were documénted including
an uncommon finding of a water shrew at a lower ele-
vation than previously recorded in Colorado. Of the 18
previously recorded species, onlythe silky pocket
mouse (Perognathus flavus) has not yet been confirmed
(DOE91Db).

Deer ecology 1nvest1gatlons assess the habitat use, pop- '
ulation size, and radionuclide uptake by mule deer pop-
ulations at RFP. In addition to supporting NEPA
requirements, these investigations are needed to evalu-
ate and lessen the impacts of plant operations from
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4

Small Mammais, ,Vegefaﬂon
and Soil -

‘remedial actions and alternative uses of the buffer zone.

Investigations began in 1991 and will continue through

JP\reliminary results suggest that deer use the Solid
- Waste Management Unit (SWMU) areas at RFP, but do

not assimilate significant amounts of plutonium, uram-

. um, or americium (CSU92c)

Radioecological invesﬁgaﬁons of small animals, ‘vegé-
tation, and soil are designed- to (1) assess standards for
remediation of plutonium and americium contamina--

- tion in soils east of the 903 Pad at the RFP, (2) evaluate

the-current distribution of plutonium, americium, and

other radionuclides in the terrestrial environment near
the 903 Pad, and (3) compare the present distribution of
plutomum with that measured in the mid-1970s.” A
description and characterization of radionuclides in the

_biota is needed to support NEPA activities, IAG

actions, and future decisions concerning environmental
remediation under RCRA and CERCLA.

Preliminary. results indicate that mean plutonium con-
centrations in the vegetation have decreased- from 1,056 -
Becquerels per kilogram (Bg/kg) reported for the 1972-
1974 period (LI76) to 164 Bg/kg in 1989 (CSU92b),

| amounting to a decrease of approximately 84 percent.

‘Likewise, plutonium accumulations in the soil showed

a general decline from the 1972-1974 period (LI76) to
1989 (CSU92b). Total inventory of plutonium in the

~ soil and vegetation of the primary study area was esti-

mated to be 463 kiloBecquerels per square meter .
(kBg/m2) in'1989 (CSU92b), approximately 20 percent

~of the plutonium inventory reported for the 1972-1974
. period (LI76). No significant difference between small

mammal tissue samples analyzed 18 years ago and
samples collected for this study were found (CSU92a).

" This reconfirms findings in the earlier studies that

small mammals are not assimilating plutonium or.

‘americium; therefore, the small mammal studies have

been discontinued. 'These vegetation and soil studies
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will be discontinued at the end of FY93, and a compre-
hensive report containing all of the data and conclu-
sions generated by these studies will.be prepared by
October 1993. ' |

An Environmental Evaluation (EE) is an assessment of
actual or potential effects of contamination at haz-
ardous waste sites on plants and animals other than
people or domesticated species. Ecological assess-
ments of hazardous waste sites are an essential element

in determining overall risk and protecting public health,

welfare, and ‘the environment.

Hazardous waste site EEs are intended to provide deci-
sion makers with information on risks to the natural
environment that are associated with contaminants or

with actions designed toremediate the site. The EE

provides information to determine whether the ecosys-
tem has been, or has the potential to be, damaged by
hazardous substances and/or wastes released into
IHSSs defined under the IAG. Under the TAG, the
IHSSs and SWMUs have been grouped into 16 QUs.
Information from the EEs assists in determining the

form, feasibility, and extent of remediation necessary

for the RFP in accordance with applicable state and
federal regulations. The development of a standardized.

- ecosystem approach and development of individual

OU-specific EE work plans provide focused investiga-
tions of potential contamination effects on the biota of
the RFP and the surrounding area. Results of the stud- -
ies are presented in the EE reports submitted as a chap-
ter of the RCRA Facility Investigations/Remedial
Investigations (RFI/RI) Report for each OU.

Field sampling in OU 1 was completed in 1991 and is

ongoing in OUs 2 and 5. Field sampling has not begun
for the rest of the OUs. Initial findings have tripled the
number of plants and animals on the species list for
RFP. The entire buffer zone, particularly Woman

- Creek, has been characterized as ecologically diverse

and rich in habitat. Three different physiographic
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regions (intermontaine, high plains, and tall grass) -

~overlap at RFP and attract species coming down from

the mountains and up from the plains. The draft OU 1
EE report was produced in June 1992; the final version

 of this report, containing all the data gathered at OU 1,

N

will be available in October 1992, s
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Characterization and
cleahup of inactive waste
sites such as the 881 Hillside
Area (pictureqd) are the
focus of Environmental
Remediation (ER) Programs
at the Rocky Flats Plant.
Various environmental laws,

- regulations, Executive
Orders, DOE Orders, and
state and federal facility
agreements and consent |
orders apply to ER activities.

~This section describes the
various Operable Units
identified at Rocky Flats
and the status of remedia-
tion activities in those
areqs.
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Site Environmentai Report for 1991

Environmental Remediation (ER) Programs were
established to comply with regulations for characteriza- -
tion and cleanup of inactive waste sites at RFP. The
program specifically includes inactive site identifica-
tion and characterization, remedial design and cleanup
action, and post-closure activities of inactive radioac-
tive-, hazardous-, and mixed-waste sites. The ER
Program is designed to investigate and clean up con-
taminated sites. The primary objective of the Remedial
Action Program is to bring all known waste sites at

RFP into compliancé with applicable federal, state, and

local environmental laws and regulations, and at the -
same time ensure that risks to human health and the

environment are either reduced to prescribed levels or

eliminated. ' .

Various environmental laws, regulations, Executive
. Orders, DOE Orders, and state and federal facility

agreements and consent orders apply to ER programs.
DOE has negotiated several agreements (with the EPA

- and CDH), which address compliance with environ-

mental regulations, scopes of work; and timetables that
require DOE compliance. DOE, CDH; and the EPA
signed the IAG in January 1991, which sets forth
schedules and budgets for ER. EPA’s Land Disposal
Restrictions (LDRs) have been addressed by an FFCA.
The AIP between DOE and the State of Colorado -
requires the acceleration of cleanup activities where
contamination presents a potential threat to health or

the environment, and additional monitoring require-

ments.

The IAG and its attachments address details on specific

response requirements that must be met during the
CERCLA and the RCRA processes being employed for

~assessment and remediation of identified IHSSs on or

adjacent to the RFP. These 178 IHSSs have been cate-
gorized into 16 OUs based on cleanup priorities, waste
type, and geographic location (Table 4-1). The IAG -
Statement of Work (SOW) provides details on the

-activities that must occur and the sequence of
- those activities to satisfy the requirements of the

IAG. Increased levels of security imposed on all DOE
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'

s

weapons facilities because of the Desert Storm activi-
ties in the Persian Gulf slowed progress on many RFP
JAG activities in January and February 1991.

The following sections describe the 16 OUs and
address the activities conducted theréin during. 1991.
Individual. maps of all QUs are located at the end of
this section. _ L
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- OU 1 - 881 HILLSIDE ASSESS-

MENT/REMEDIATION

" OU Description

Site Environmental Report for 1991

_ The alluvial groundwater at the 881 Hillside Area,

located north of Woman Creek in the southeast section
of RFP, was contaminated in the 1960s and 1970s with
solvents and radionuclides. The area is almost 2 miles
from the eastern, outer edge of the plant’s buffer zone
at Indiana Street. The various IHSSs that make up OU-
1 are being mvestlgated and treated as high-priority
sites because of elevated concentrations of organic
compounds in the near-surface groundwater and the
proximity of the contamination to a drainage system .
leading to an offsite drinking water supply. The select--
ed Interim Remedial Action (IRA) at OU 1 involves
construction of an underground drainage system called-
a French drain that will intercept and contain contami-
nated groundwater flowing from the OU 1 area. The
contaminated water will be treated at the 891 treatment
facility, designed for this purpose, and released onsite
into the South Interceptor Ditch alongside Woman
Creek. IRA construction is scheduled to be completed
in 1992. The Remedial Investigation and Feasibility
Study (RI/FS) to determine the final remedial action
are continuing in parallel with the IRA.

Phase IIT RCRA Facility Investigation/Remedial

Investigation (RFI/RI). Work permitting; mobiliza-
tion scheduling, and drill hole prioritizing began in
early spring. The Final Work Plan_for the Phase III

RFI/RI was submitted to EPA and CDH in April.

Packer tests were started in November 1991 in the
deeper boreholes, and downhole geophysics was used
to support the packer tests. Additional sampling
included some manhole and sump sampling around

~ Building 881. Hydraulic testing consisted of a step

drawdown test followed by evaluation of tracer dyes
used to determine the movement of contaminants
through the ground.

IRA Phase ITA, I-B II-B. Phase I-B IRA construction,
which included construction of the 891 treatment build-
ing, placement of the influent storage tank foundation,
and tank installation, was completed in May. All four

» 16,000-gallon influent tanks were sct into place on the
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OU 2 - 903 PAD, MOUND,

AND EAST TRENCHES
ASSESSMEN T/REMEDIATION

"OU Descnpflon .

containment pad, and systems opefaﬁons testing began.

- Phase II-A construction, which included installation of

the process treatment system and effluent storage tanks,
started in July.  Acid and caustic tanks for the 891

" treatment building were received in October. Pipe

installation was 95 percent complete, and pipe heat

tracing and insulation was approximately 90 percent - -
complete by December. Construction of the three

160,000-gallon effluent tanks has been completed.

. IRA Phase II-B French drain excavation began in,
- November. Excavation activities started with the sump
. plt at the east end of the French drain. :

’ RI-Envn‘onmental Evaluation (EE) The OU ‘1 RI

field sampling program began with biota sampling and

borehole staking. Small mammal trapping, vegetation,
~ sampling, aquatic invertebrate, and fish and minnow
" sampling were completed in the fall. Tissue samples

were taken of small mammals, fish, salamanders, min-

nows, crayfish, and numerous plant species. Ecological

community survey field activities were also completed,
and analysis of the ecological commumty survey data
began.

4
7

Contamination at the 903 Pad and Mound ai'eas is

largely attributed to the storage in the 1950s and 1960s

of waste drums that corroded over time, allowing haz-

ardous and radioactive material to leak into the sur-
rounding soil. Additional contamination may have
resulted from wind dispersion during drum removal

- and soil movement activities. ‘The East Trenches Area
‘was used for disposal of plutonium- and uranium-con-

taminated waste and sanitary sewage sludge from 1954

to 1968. Two areas adjacent to the trenches were used

for spray irrigation of STP effluent, some of which may
have contaminants that were not removed by the treat-

‘ment system. _
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An Interim Measures/Interim Remedial Action
(IM/IRA) provides for surfacé water in source areas of
contamination to be collected, treated, and discharged
‘to the surface water drainage. Operation of a field-
- scale treatability unit for the South Walnut Creek
drainage began in May 1991. The effectiveness of the
treatment process will be evaluated at three locations:
the entrance to the treatment facility, several points
within the facility, and the discharge point. After com-
pletion of the field-scale treatability tests, the unit is
anticipated to remain in service until the ﬁnal remedial
action is operational.

~ A second IM/IRA was established in late 1991. This
Proposed Subsurface Investigation IM/IRAP/EA will
be conducted on an area located north of Woman Creek
that encompasses the 903 Pad, the Mound Area, and
the East Trenches Area of OU 2. This interim action
will identify and evaluate IRAS for removal of residual
free-phase VOC contamination from three distinct sub-
surface environments at OU 2. Each of the proposed -

VOC-removal actions involve in situ, vacuum- '

- enhanced vapor extraction technology. The IRAs are
proposed for the collection of information that will aid
in the selection and design of final remedial actions
~ that address subsurface, residual free-phase VOC con-
tamination at OU 2.

Phase II RFI/RIL. The Phase II RFI/RI Work Plan
(Alluvial) was revised and subsequently approved by
EPA and CDH in the fall of 1991. The Final Phase II
RFI/RI Work Plan (Bedrock) was delivered to EPA and
CDH in July.

Preliminary activities for the Phase IT RFI/RI (Alluvial)
fieldwork began in March with preparation of an
Environmental Management Construction Yard Master
Plan. The construction yard is used to store equipment,
locate construction trailers, and provide logistic support
for field activities. OU 2 RI fieldwork began in May
with the location of boreholes, staking and surveying,
decontamination pad operatlonal readmess and safety
training.
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IRA. An agreement among DOE, EPA, and CDH was
made to divide the OU 2 - 903 Pad, Mound, and East

- Trenches IRA into two phases. One phase will collect
‘and treat water from the South Walnut Creek drainage;

the other phase will do the same for the Woman Creek

‘ dramage

The granular activated carbon (GAC) treatment facili- -
ties were installed in May and became operational in
early June. The GAC IRA treatment system collected,

_ treated, and discharged- 4,822,503 gallons of surface

water durmg 1991

" IM/IRA. The draft Woman Creek Interim

Measures/Interim Remedial Action/Environmental
Assessment (IM/IRA/EA) Plan recommending “no
action” was submitted to EPA and CDH in October and

* was subsequently rejected. Issues included hydrogeo-

logic and source characterization and testing of in situ
vapor extraction contributing to the cleanup of the three
OU 2 contaminated areas. DOE presented major
changes to the scope of a revised IM/IRA Plan consis-
tent with agencies’ requirements. Construction of a

radionuclide removal system, which will be integrated

w1th the GAC system, is scheduled for the spring of
1992, i R , »

"EE. Small mammals, vegetation, periphyton, benthic = -

macroinvertebrates, and insects were sampled as part of

~ the OU 2 EE program. Tissue samples were also col- -
‘lected from small mammals, vegetation, and insects.
-Tissue samples were sent to the laboratories, and data

analysis of the ecologlcal community survey data

~began.

OU 3 remedial activities are divided into two main
categories. In the first category, the IAG directs activi-
ties according to CERCLA. This involves assessment

~of contamination in offsite IHSSs. The second catego-
- 1y responds toa 1985 settlement agreement among
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~

DOE, The Dow Chemical Company, Rockwell
International, local governments, and private landown- .
ers. This Settlement Agreement requires remediation
actions to reduce plutonium contamination on areas
adjacent to the eastern boundary of RFP. Remedial
activities in compliance with the settlement agreement
(deep disc plowing) began in 1985.- The disturbance
resulting from remediation is being revegetated with
mediocre success. The overall schedule for this activi-
ty is determined by the year-to-year success of the
revegetation effort and requirements of the landowners.
Figure 4-3 shows the IHSSs that constitute OU 3.

Past Remedy Report. The final Past Remedy Report
was delivered to EPA and CDH in April. This report
details the history of the remedy ordered by the U.S.
District Court pursuant to the Settlement Agreement,
the implementation of the remedy, and the effective-
ness of the remedy. The report includes a health
assessment identifying the public health risk associated
with potential exposure to the public before the start of:
site remediation, during remediation, and after comple- i
tion of the Settlement Agreement imposed remedy.
The report summarizes results of plutonium and ameri-
cium analyses of soil samples and current revegetative
activities.

Historical Information Summary. The Final
Historical Information Summary and Preliminary
Health Risk Assessment Report was delivered to EPA
and CDH in April. This report provides known data
describing contamination within three offsite reser-
voirs: Great Western Reservoir, Standley Lake
Reservoir, and Mower Reservoir. The report also
includes a health risk assessment identifying the public
health risk associated with potential exposure to the
public for a no-action alternative for remediation of the
contamination.

Offsite Areas RFI/RL Draft and Final Offsite Areas

.RFI/RI Work Plans were delivered to EPA and CDH in

July and December, respectively. The final work plan-
was modified to incorporate comments regarding (1)
the contaminants of concern to be sampled, and (2) the
statistical basis for the number of samples taken. The

143



. Section 4. ENVIRONMENTAL REMEDIATION PROGRAMS

OU 4 - SOLAR PONDS
ASSESSMENT

~ OU Description

144

~

revised plan was designed to obtain sufficient samples
- to validate older studies based on sound justification
for the number of sampling locations in each geo-
' graphrcal locatron and envrronmental media.

-

A presentation on the OU. 3 Offsite Areas was made to
the Technical Review Group (TRG) in July. The TRG
provides early community involvement in environmen-
tal restoration projects through participation in work

_ plan scoping and draft work plan review. The group is - '
* comprised of approxrmately 20 participants from local
‘municipalities and citizen groups.

A wind tunnel is being considered to evaluate potential

" resuspension of soils and sediments contributing to off-

site health risk. The Preliminary Risk Assessment in
OU 3 indicated inhalation of resuspended particles as -

the major pathway for offsite health risk. The wind

tunnel would be used to develop data that measures the -
resuspension of soils and sediments, and thus, the con- -
tribution from wind-dispersed radlologrcal contamina-

" tion.

’

OU 4 is comprised of five solar evaporation ponds:

207A, 207B series (north, /center, south), and 207C.

Beginning in the late 1950s and continuing until 1983,

the ponds were used to store and evaporate low-level =

radioactive process water containing high concentra-
tions of nitrates and treated acidic wastes. The sludge

and sediments that resulted from the process were perfi- - '\
~ odically removed and disposed at the' Nevada Test Site. . -

As technology improved through the 1960s and 1970s, .
the ponds were relined with various upgraded materi-

als; however, leakage from the ponds into the soil and .

groundwater was, detected. Interceptor trenches were
installed in 1971 to collect and recycle groundwater
contammated by the ponds and to prevent natural seep- -
age and pond leakage from entering North Walnut_

Creek. - In 1981 these trenches were replaced by the
current and larger interceptor trench system, which
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1991 Activity

recycles approximately 4 million gallons of groundwa-

ter a year back into the solar evaporation ponds.
Presently, only the 207B north solar evaporation pond
receives contaminated groundwater collected by the
interceptor system. 4

The ponds are RCRA interim status regulated units that

are currently under closure. To proceed with remedial

measures and characterize the level of contamination at

the site, approximately 8 million gallons of excess lig-

uid in the ponds must be removed. The removal of this
liquid and the redirection and treatment of the ground-
water by the interceptor trench system are the focus of

the IRA that is scheduled for operation in early 1992.

DOE’s proposed cleanup a}ction' involves an initial par-
tial closure of the ponds to eliminate the flow of harm-
ful contaminants into groundwater and soil. The
method of action calls for evaporation of the pond

. water (estimated at approximately 12 million gallons)

and sludge removal. Sludge removed from the ponds
and solidified with Portland cement (referred to as
“pondcrete”) will be transported to the Nevada Test
Site. ‘

The pends will be dewatéred by natural evaporation,

enhanced natural evaporation, and forced evaporation.
Enhanced evaporation will be achieved by (1) adding a
nontoxic dye to the water to promote, increased solar
heat absorption, and (2) using heater/soaker pipes,
which increase the surface area for evaporation.
Forced evaporation will be achieved by using an exist-

ing evaporation system and portable evaporator units.
The forced evaporation method will be used predomi-
nantly for water from prec1p1tat10n collected by the

1ntercept0r system

The Final Phase I RFI/RI Work Plan was delivered to
EPA and CDH in November. Comments received from

'CDH conveyed their belief that the closure activities,

specifically the operation of the “surge tanks” for the
interceptor trench pump house system, constitute an
interim measure study under the IAG, and therefore,
the procedures dictated by the IAG for public notice
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and comment must be followed. CDH requested an
IM/IRA Action Plan for the surge tanks and flash evap-
orators, which would be used to treat groundwater col-
lected from the area adjacent to the Solar Evaporation

Ponds. The draft final IM/IRA was delivered to the.

EPA and the CDH in August and,was subsequently

released for public comment. CDH gave conditional
approval of the - IM/IRA Plan. Work is underway to

review and address both public and regulatory agency

~ comments and prepare a Responsiveness Summary to

be included in the Final IM/IRA document.

.OU 5 consists of sever\al\IHSSs Within.the de'an_

Creek drainage. These IHSSs include retention ponds
C-1 and C-2. Two additional surface disturbances have
been identified, one located south of IHSSs 133.1 -
1.33.4 and one located west of IHSS 209. These last
two sites have been included in the OU 5 Work Plan.

" The Final Phase I RFI/RI Work Plan was submitted to

EPA and CDH in August. The RFI/RI investigates and
defines-the site physical characteristics, defines the

‘sources of contamination, and describes the nature and
extent of contamination. EPA and CDH disapproved

the work plan believing that if the plan was implement-

~ ed it would provide msufﬁc1ent information on which
" to base a risk assessment and remedial action decxsxons

A geophysical survey, conceptual model, and the incor-
poration of Smart Creek/Ditch were added to the work

plan, which was resubmitted to EPA and CDH in - -

December. The EE program for OU 5 continued in
1991 and included sampling of vegetation, small mam-

“mals, periphyton, benthic macromvertebrates insects,

and tlssue collections.
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- OU Description

- 1991 Activity

~

OU 7 -'PRESENT LANDFILL

‘ OU’Descripﬁon

Site Enwronmenfol /?eporfL for 1991

OU 6 consists of THSSs within the Walnut Crcekr
drainage. Thirteen additional groundwater monitoring
wells will be installed throughout OU 6 to monitor the

~ alluvial'aquifer. Five bedrock groundwater monitoring

wells will be installed in the vicinity of North Walnut
Creek to characterize the bedrock aquifer, and nine
additional bedrock groundwater monitoring wells may

- be installed in the vicinity of the A-series ponds.

~ Sediment samples are proposed to be taken along each

stream segment on North and South Walnut Creeks
where existing data are insufficient to adequately char-
acterize the sediments. Elsewhere within the OU. 6
drainage, there is sufficient information about the sedi-
ments leading to a reduction in the number of sampling .
locations. Surface-soil sampling has been modified for
the Triangle Area (IHSS 165) and the Old Outfall Area
(IHSS 143) to enable sampling of the original surface
area by borings through the overlying fill.

Draft and Final Phase I RFI/RI Work Plans were sub-
mitted to EPA and CDH in April and September,

- respectively. EPA and CDH disapproved the Final =

Phase I RFI/RI Work Plan for OU 6 in October. A con-

.ceptual model and field sampling changes were added

and the revised work plan was approved in February
1992,

The Present Landfill, OU 7, is located north of the
- plant complex on the western edge of an unnamed trib-

utary of North Walnut Creek and is comprised of two

IHSSs. IHSS 114 includes landfill waste and leachate

at the Present Landfill, soils beneath the landfill
potentially contaminated with leachate, and sediments
and water in the East Landfill Pond. IHSS 203 con-
tains potentially contaminated soils at the Inactive
Hazardous Waste Storage Area. The Present Landfill
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began operation in Au'gust'1968 and was originaily
constructed to provide for disposal of RFP’s nonra-

dioactive and nonhazardous wastes. In September e

1973 tritium was detected in leachate from the landﬁll .

During the mid-1980s, extensive investigations were

* conducted on the waste streams being disposed into the
~ landfill; c()nsequently, hazardous wastes and hazardous

constituents were identified. - Although currently opet-

ating as a nonhazardous sanitary landfill, the facility is

considered to be an inactive hazardous waste disposal
unit undergoing RCRA closure. ~

approved by these agencies in October. The plan was

_ reviséd to address agency comments and resubmitted in-

December. RFI/RI fieldwork was deferred to FY93
(October 1992) because of funding 11m1tat10ns '

OU 8 - 700 AREA ASSESSMENT -

OU Description

'OU 9 - ORIGINAL PROCESS
" WASTE LINES ASSESSMENT

. The Draft Final Phase I REURI Work Plan was euhmit- '
ted to EPA and CDH in August and was conditionally -

OU 8 consists of IHSSs inside and around the produc-

tion areas of the RFP. Contamination sources within

the various THSSs include above greund and under-

-ground tanks, equipment washing areas, and releases

inside buildings that potentially affected areas outside

- the buildings.. ‘Contaminants from these sources may
‘have been introduced into the environment through
- spills on the ground surface, underground leakage and

infiltration, and in some cases, through prempltatlon

runoff. The chemical composition of the contaminants

“also varies widely among the IHSSs, ranging from low-
level radioactive-mixed wastes to nonradloactlve,
- organic and inorganic compounds. No activities are -

scheduled for OU 8 until 1992

The Original Process Waste Lines (OPWL),-OU 9, con-
sists of a system of 57 designated pipe sections extend-
ing between 73 tanks and 24 buildings connected by

35,000 feet of buried pipeline that transferred process

wastes from point of origin to onsite treatment plants. .
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OU 10 - OTHER OUTSIDE

CLOSURES ASSESSMENT

The system was placed into operation in 1952, and
additions were made to the system through 1975. The
original system was replaced over the 1975-1983 peri-
od by the new process waste system. Some tanks and
lines from the original system have been incorporated

- into either the new process waste system or the fire

water deluge collection system.

The original system is known to have transported or
stored various aqueous process wastes containing low-
level radioactive materials, nitrates, caustics, and acids.
Small quantities of other liquids were also introduced
into the system, including pickling liquor from foundry
operations, medical decontamination fluids, miscella-
neous laboratory liquids from Building 123, and laun-
dry effluent from Buildings 730 and 778. The RFI/RI
plan includes inspection and sampling of the OPWL
tanks and pipelines that are accessible and soil sam-
pling to determine the extent of contamination in the
vadose zone. The soil sampling will be performed by
installing test pits and borings where known or suspect-
ed releases occurred, near pipe joints and valves, at
approximately 200-foot intervals along the pipelines,
and by installing borings around the outdoor tanks.
Soil characterization studies will determine the need
for soil removal and/or treatment. The results of the
RFI/RI will determine the need for interim and/or final

" remediation action,

Draft and Final Phase I RFI/RI Work Plans were sub-
mitted to EPA and CDH in June 1990 and November
1991, respectively. Agency approval of the work plan

~ispending.

-OU 10 is comprised of IHSSs scattered throughout the

plant and various hazardous waste units. Five of the
THSSs are located in the Protected Area (PA), two are
located in the buffer zone near the Present Landfill, and
the remaining are located near various buildings
throughout the plant. The types of wastes identified at
these sites range from pondcrete/ saltcrete storage and
drum storage, to a utilization yard with waste spills.
The primary components of the RFI/RI Work Plan for
OU 10 are a Field Sampling Plan (FSP), Bascline Risk
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OU 11 - WEST SPRAY FIELD
| ASSESSMENT

OU 12 THROUGH OU 16
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Assessment Plan (BRAP), and an EE Work Plan. IRA

is scheduled to begin in early 1998. The Draft Phase I

- RFI/RI Work Plan for OU 10 was submitted to EPA
“and CDH in November. Comments were received and

the work plan is bemg revised to address these com--

) ments.

The West Spray Field is lkoc_at/ed within RFP- property
boundary immediately west of the main facilities area.

" The West Spray Field was in operation from April 1982

to October 1985. During operation, excess liquids
from the solar evaporation ponds 207-B North and
Center (contaminated groundwater in the vicinity of the
ponds and treated sanitary sewage effluent) were

pumped periodically to the West Spray Field for spray

application. The spray field boundary covers an area of
approximately 105.1 acres, of which 38.3 acres
received direct application of hazardous waste. The
RFI/RI process will entail field studies to determine the

presence and levels of hazardous constituents in soil -

and groundwater. Draft and Final RFI/RI Work Plans
were submitted to EPA and CDH in 1990 .and January

1992, respectively.

These OUs cohsist of lower priority areas for which
various remedial activities are scheduled in 1992.

OU 12~ 400/800 Area Assessment. Contamination in
these OU 12 areas originates from cooling tower -
ponds, chemicals from glberglass operations, leaks, and
spills that may have contaminated the soils with VOCs
and other orgamcs metals, and acids.

OU 13 --100 Area Assessment. OU 13 comprises
chemical storage areas, an underground tank, waste

~ destruction areas, a valve vault, and places where

minor leaks or spills occurred. The soil has received
VOCs and other organics, depleted uramum a01ds -
caustlcs, and metals from these IHSSs. ‘

. OU 14 - Radioactlrve Sites Assessment. OU 14 con-
‘sists of storage areas for radioactive soils removed
- from near the radiological Qperations buildings.
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" SITEWIDE ACTIVITIES

Community Relations Plan

. -Plan for Prevenf‘ion of |
- Contaminant Dispersion

© OU 15 - Inside Building Closures Remediation, OU
- 15 includes structures within buildings-where haz-

ardous materials were stored or processed:

OU 16 - Low Priority Sites Assessments. OU 16
covers miscellaneous leak and waste treatment sites
that are considered the least likely to cause health or
environmental problems. The soils at these sites may

“have been contaminated by organics, solvents, and
- nickel carbonyl.

Sitewide activities include severa] tasks that encompass
a wide variety of plans, procedures, reports, studies,
and other activities required by the IAG and that apply
to RFP environmental restoration activities in general.

The Final RFP Community Relations Plan (CRP) was
submitted to CDH and EPA in January. Public meet-
ings were held in February and March, and written
comments were accepted through March 30, 1991.
Compilation of the CRP Responsiveness Summary
continued through May 1991. As part of the CRP, con-
tractor representatives conducted a buffer zone tour in
October 1991 for the TRG, which is composed of rep-
resentatives from local munlclpahtles and local envi-
ronmental groups. : '

An Interim and a Final Plan for Prevention of
Contaminant Dispersion (PPCD) were submitted to
EPA and CDH in February and July, respectively. This
plan provides for the management of wastes at individ-
ual sites in such a manner as to prevent wind blowmg
of hazardous matenals

> Public comments were received on the PPCD, and the

Responsiveness Summary (RS) was prepared. The RS
and Final PPCD were submitted to CDH and EPA in -
November. Comments by these agenmes on the RS are’
being addressed : .
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Quality Assurance
Program Plan

Discharge Limits for

-y

Treatability Study Work Plan
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The Sitewide Quality Assurance Program Plan (QAPP)
and Sitewide Standard Operating Procedures (SOPs)

describes sitewide Quality Assurance (QA) require-
ments, which will be implemented by the DOE, EG&G
Rocky Flats, Inc., and all subcontractors conducting
remedial investigations and feasibility studies at the
RFP. The SOPs detail field techniques to be used dur-
ing the investigation of the sites and provide guidance
for the performance of all fieldwork to ensure that
work required by the IAG is performed according to
EPA- and CDH- approved methods. After EPA and
CDH approval of the QAPP and SOPs, a readiress
review is conducted before any ﬁeld activities begm to
verify that all elements are in place.

\
A

(RDLWP) was delivered to EPA and CDH in April.

 The primary focus of this work plan is the monitoring

and control of radionuclide concentrations in discharge
water. The work plan describes analytical protocols

“were submitted to EPA and CDH in March. The QAPP -

’

" The Draft Radionuclides Discharge Limits Work Plan

and methods for the determination of radionuclide lev-

els, presents statistical: assessments of accumulated -

analytical results and recommends additional radionu-

- clide studies to better characterize the water quality of

RFP discharges. The work plan describes current pro-

“cedures for planning, approving, and conducting offsite

discharges of water from the RFP terminal ponds A-5,
B-4, and C-2. The RDLWP includes procedures for
implementing_the discharge plan, methods for stream-
lining operations, current treatment approaches and
limitations, and plans for future treatability studies.

" EG&G resolved comments from EPA; CDH, and other

agencies regarding the draft work plan, and the final
plan was submitted in August. A public meeting on the

RDLWP was held in October and the public comment
period ended in November. The RS to the public com-
ments was submitted to EPA and CDH in January'

1992.

The final sitewide Treatablllty Study Work Plan ;
(TSWP) was dellvered to the regulatory agen01es in

~
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Site-Specific Chemical
Analyte Roster

Polychlorinated B)'phen yl
- (PCB) Contamination

June. The plan identifies technologies potentially
available for use in corrective/remedial actions for each
type of waste/waste matrix in sites at the RFP and
selects candidate technologies for evaluation in a
sitewide treatability studies program. Information is
included on performance, applicability, removal effi-
ciencies operation and maintenance requirements, and
implementability for the candidate technologies. The

- plan proposes an SOP for a treatability study for each

candidate technology that has not been adequately
evaluated on the basis of existing data.

Plutonium in Soils TSWPs were submitted to EPA and
CDH in November. The two work plans included in
this document address Magnetic Separation and the ,
TruClean Process, which are two technologies selected -
for the treatability studies in the final Treatability Study
Plan. :

RFP negotlated Site- Specxﬁc Analytlcal Rosters
(S- SCARs) for organic chemicals on OUs 1 and 2.
Historically, hazardous waste site analytical programs
included extensive use of full Contract Laboratory

\ 'Program (CLP) analysis, which included analysis of

volatile organics, base-neutral and acid extractable
organics, and pesticide/PCB organics. S-SCARs are
developed using existing data, coupled with environ-
mental fate and transport and risk and regulatory analy-
sis considerations to eliminate suites that are either not

- present or do not contribute to the overall site hazard. .

The S-SCAR process entails a media-by-media assess- -

- ment of individual sampling locations in" conjunction

with an evaluation of project analytical data require-
ments. The result is an S-SCAR that is tailored to pro-
Jject data requirements with potential economic savings.

In January RFP discovered a potential oil leak in the
vicinity of transformer 707-1 on the roof of Building
707. After discovery of the oil leak, limited samples
were collected from the transformer, roof, and nearby
soils to verify the presence or absence of PCB contami-

nation. The sample results indicated that PCBs were
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Administrative Record File

 Protected Area Inférim
Measure/lnfenm Remedlal
’ ‘Achon Plan

154

present at all three locations. In March, a more exten-
sive characterization effort was initiated in relation to
the building roof and soils adjacent to the drain from
the roof. " : ’

Once PCBs were determined to be present as a result of
a historical release from the vicinity of transformer
707-1, a corrective action plan was developed for
Building 707, and additional investigations were initi-
ated relative to PCB sites.” A preliminary search, of
REP files, documents, and discussions with plant per--
sonnel from various departments 1ndlcated the possibil-
ity of an addltlonal 33 sites.

PCB soil. samphng resumed in July The PCB

“Preliminary Site Description Plan was completed in

October and delivered to the regulatory agencies. PCB,
contamination identified in future investigations will be

. 1nc0rp0rated into the remedial efforts of the appropnate

OU.

The complete Administrative Record File Index for all

"OUs and Sitewide Act1v1t1es was prov1ded to EPA and

CDH for review and comment in November.
Microfiche reader/printers were delivered to the Rocky
Flats Reading Room; Rocky-Flats Env1ronmental‘
Monitoring Council, and CDH to allow the public an
opportunity to review the Admmlstrauve Record File.

A preliminary projecf plan was initiated in late 1991 to -
guide assembly of an IM/IRAP for the Protected Area

(PA). The PA is the area that contains the majo pluto-..

nium processing facilities and is-subject to a high level -

~of security. - All or portions of ten OUs for which RIs

are planned are Tocated within the PA . RFP is examin-

ing the advantages of deferring the RI process until
such time as the PA is no 10nger 1mpacted by security -

- concems. This action would provide for better coordi- \
“nation of investigative and remedial effort that would

result from the consolidation of geographically similar
OUs. ‘
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The IM/IRAP will provide a plan under which con-
taminant sources, potential migration pathways, and
potential sensitive receptors for known PA contamina-
tion are identified, and alternatives are proposed to sta-
‘bilize or mitigate any immediate human health or envi-
ronmental risks. The plan would assess and interpret

current data with respect to potential exposure path- -
ways and potential sensitive receptors. The plan would

also define ARARs, identify and screen alternatives,

and provide documentation for NEPA compliance. A
draft IM/IRAP will be completed in 1992.
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Figure 4-1. Operable Unit 1 - 881 Hillside
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Fifty thermoluminescent dosimeters
(TLDs) are used to measure background

- gemma radiation dose levels on the

plantsite, at the plant’s perimeter, and
in area communities. The dosimeters
are changed on a quarterly basis
(pictured). The Extemal Gamma
Radiation Monitoring Program provides
information on background environ-
mental gamma radiation exposure
levels, as well as a capaobiiity for
assessment of gamma radiation that
might be assoclated with a criticallty
accident-emergency situation.

This section provides results of the TLD
measurements during 1991.
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OVERVIEW

TLDs contain a luminescent material that absorbs ener-
gy from exposures to ionizing radiation. When the \
TLD is later heated under controlled conditions, the
energy is released as visible light. This light is mea-

- sured and can be used to indicate the external gamma

radiation dose that a person could receive under the
same exposure conditions. The primary radioactive
materials to which the public might be exposed as a
result of RFP activities emit relatively little penetrating
gamma radiation. The most important potential source
of radiation dose to the public from RFP activities is
the alpha radiation from inhalation or ingestion of plu-
tonium, americium, or uranium. Gamma radiation
measured with the RFP TLDs is primarily from natu-
rally occurring cosmic and primordial sources.

RFP has 50 TLD monitoring locations with replicate
TLDs at each location. Five of these locations are
within Building 123, the building housing the labora-
tory in which the TLDs are prepared and read out. In
past annual site reports, data from only one location in
Building 123 were used.  This year, all five of the loca-
tions are included in the reported onsite data.

During 1991, all TLDs were replaced after an exposure
of approximately 4 months. The TLDs are placed at 22
locations within the property enclosed by the security
fence (including five locations in Bu11d1ng 123) (Figure

. 5-1). Measurements are also made at 16 perimeter

locations. 2 to 4 miles from the center of RFP (Figure
5-2) and in 12 communities located within 30 miles of

. RFP (Figure 5-3). The TLDs are placed at a helght of

about 3 feet-above ground level.

During 1983, conversioﬁ from a Harshaw TLD system

t0a Panasomc system was initiated. For one complete

calendar year, two TLDs of each type were used at
each monitoring location. Beginning in 1984, only :
Panasonic TLDs have been used. It was determined
that a statistically significant difference in response
exists between the Harshaw environmental monitoring

system and the Panasonic environmental monitoring

system. To compare 1990 values with the Harshaw
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data reported prior to 1984, it is necessary to multlply
the Panasomc results given in Table 5 1 by 1.046.

Durlng 1991 new processing hardware and software

were acquired for the Panasonic readers. A new multi- . -

tasking, multi-user computer system that allows simul-
taneous data accumulation from several readers, as well
ds concurrent data processing, was put into service.

This advanced system uses a new whole body dosime-
ter badge algorithm and new TLDs. The system, called
the VAX/ISA system, passed rigorous DOE laboratory
accreditation testing during the year and was recom-

. mended for accreditation.

~ Legend
4 @:1LD Locations

Note: There are 5
" TLDs located at Bldg 123

\Figu'_re 5-1. 22 TLD Locations within the Main Facilities Area - -

T
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o :Durin'g' the first 4 months of the year, sets of TLDs

from both the old and the new system were deployed in

- all of the environmental monitoring locations. A statis-

tically 31gn1ﬁcant difference exists between the results
from the two systems the source of this difference is’

currently under review. It is likely a result of a combi-

nation of factors such as different calibration sources, -
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Figure 5-2. 16 TLD Locations Within a 2- to 4-Mile Radius from RFP
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different calibration conditions, better element correc-
“tion factors used in the VAX/ISA system, and different
reader conditions. To.compare the results obtained
from the VAX/ISA system to the values obtained by
the Panasonic system used before 1991, it is necessary
~ to multiply the results for CY91 by 1.3.

The Panasonic environmental TLDs normally consist
of two model 802 dosimeters, each having four ele- .
~ ments. (However, during the first 4 months of’ 1991,
only one model 802 dosimeter from each system was
fielded.) Only one of the elements of each dosimeter is
used. This element consists of calcium sulfate, thulium
drifted (CaSO4:Tm), deposited on a polymid surface.
The phosphor is covered with clear Teflon and backed
with an opaque ABS plastic. The TLDs are packaged
in a small plastic bag, a paper envelope, and another -
plastic bag to protect them from the weather. Total fil-
_tration over the phosphor is 178.5 milligrams per
square centimeter (mg/cm?).

The TLDs have been calibrated individually (three
times each) against an onsite cesium-137 gamma cali-
-bration source¢. Calibration linearity studies have con-
firmed that TLD response is linear for exposure levels
ranging from 10 mrem to 1,000 mrem. The mean cali-
bration factor for each dosimeter is applied to measure-
ments taken with that dosimeter. In addition, quality
control dosimeters are read with each group of TLDs to
- ensure that the variability in the readers is within limits.

The annual dose equivalent for each location category
was calculated by determining the average millirem per
day (mrem/day) for each of the three categories, using
data from the three trimesters of 1991. These values
- were then multiplied by 365.25 to obtain yearly totals.

In previous annual reports, the annual measured dose
was reported with a 95 percent confidence interval on
- the mean, using the standard error of the mean, calcu-
lated from the variance of the individual measured val-
ues. Beginning in 1985, the 95 percent confidence
interval on an individual observation within each loca-
tion category, calculated as 1.96 standard deviations,
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RESULTS

s

: ; Tabie 5-1
Environmental Thermoluminescant Dosime

e Mean Annusl  85% Confidence - 55% Confidence
Location Numberof - Numberol - Measured Dose Interval oo the  Cinterval on andindividual
 Category  Locations Measyrements (et Meanmrery®  Measurement {mrem)®

Onsite

; 22 108 122
Perimeter 18 78 10y
Community i2 50 120

a. Calculated as 1.96 standard deviations f the mean,
b. Calculated as 1.96 standard deviations nf the individual measuremants.
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Radiation dose assessment for the Rocky Flats
Plant is based on monitoring data from air,
water, and soil sampling programs. The 1991

assessment of dose to the public from RFP
-activities indicates that the radiation dose fo
the maximally exposed individual in the public
is estimated to be 0.32 millirem effective dose
equivalent (EDE). For comparison, the aver-
age person in the United States receives
approximately 300 milliremn EDE from natura
background radiation sources. ‘
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ROCKY FLATS PLANT
' RADIOACTIVE MATERIALS

Radioactive materials included in estimating radiation
dose to the public from RFP activities are plutonium,
uranium, americium, and tritium: Plutonium and
americium in RFP environs are the combined result of
residual fallout deposition from global atmosphefic
nuclear weapons testing and releases from the plant.
Uranium, a naturally bccprring element, is indigenous
to many parts of Colorado and is used in RFP opera-
tions in varigus isotopic ratios. Tritium is both natural--
ly occurring and produced artificially and is sometimes
handled in RFP operations. 4

- In the dose assessment performed for CY91, internal

exposure to alpha radiation emissions from water
ingestion of plutonium, uranium, and americium is the

- primary contributor to the projected radiation dose.

The 1991 radiation dose assessment includes modifica-
tions to assumptions- used in previous annual site envi-
ronmental reports for poteniial pathways of exposure to
the public. The 1991 assumptions are intended to

- reflect potential exposure conditions more accurately.

In previous annual RFP site environmental reports, the
approach taken for dose assessment was extremely
conservative, based on assumptions for a hypothetical
individual that would tend to maximize the resulting
dose estimate, but which were known to be unrepresen- -
tative of actual living habits in the RFP area. DOE

- Order 5400.5 encourages the use of more realistic, but

still conservative, approaches to dose assessment. The
approach documented in this 1991 report is believed to

~ be more realistic than in previous reports in reflecting

actual residential areas and pathways of exposure in the
RFP vicinity. However, the 1991 report approach con-
tinues .to employ conservative assumptions-of intake
rates, exposure duration, and solubility of radioactive
contaminants. Adding to the conservatism is the lack
of subtraction of background (non-RFP related) contri-
butions of radioactive contaminants in air and soil con-
centrations and in water concentratlons for radionu-
chdes other than uraniur.
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The assumptions made for the water ingestion pathway
also continue to be conservative: The source of poten--
tial water ingestion, Pond C-2 discharges, was chosen
to provide an upper bound to radioactivity concentra-
tions for water ingestion, although it is known that no
individual is actually using Pond C-2 as a drinking
water supply at this location. Throughout 1991, RFP
surface water was not discharged directly to any public’

drinking water supply. As data for other monitoring

locations becomie available in the future, more realistic
assumptions regarding this pathway may b€ made.
Background subtraction is performed only for uranium

* concentrations in this water source term. Correction

for background uranium concentrations in water is
made because of the large. relative contribution to this
paLhway from naturally occurrmg uranium,

~

' Dircct ingestion of soil was added to the 1991 exposure

scenario, consistent with recommendations by the EPA
for performance of risk assessments (EPA89a).

" Previous pathway assessments in the Environmental

Impact Statement, Rocky Flats Plant Site indicate that
swimming and consumption of foodstuffs are relatively
insignificant contributors to public radiation dose
(DOES80). Swimming and fishing are limited in the
area, and most locally consumed food is produced at
considerable distances from the plant. A pathway
analysis review performed under contract to RFP by

“the Colorado State University Department of

Radiological Health Sciences confirmed the; relative
insignificance of these pathways (FR92).

The results of the 1991 assessment of dose to the public
from RFP activities indicate that the radiation dose to
the maximally exposed individual in the public is esti-

‘mated to be 0.32 millirem (3.2 x 10-3 mSv) effective

dose equivalent (EDE). The collective population dose

“to a distance of 80 kilometers (50 miles) is estimated as

1 person-rem (1 x 10-2 person-sievert {Sv]). These cal-
culated radiation doses are believed to be conservative
estimates that would be an upper bound for any radia-
tion doses-actually received by the public. The greatest

- _contributor (over 79 percent) to the estimated dose to
- the maximally exposed individual is .ingestion of
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_Radiation Profection
Standards for the Public

Radiation Dose

uranium (57 percent), plutonium (14 percent), and
americium (8 percent) in water. More specific infor-
mation regarding the 1991 radiation dose assessment
follows. ’ -

- Standards for protection of the public from radiation

are based on radiation dose, which is a means of quan-
tifying the biological effect or risk of ionizing radia-
tion. In the United States, the unit commonly used to

" express  radiation. dose is the rem or the millirem

(1 rem = 1,000 mrem). The comparable International
Standard (SI) unit of radiation dose is the sievert (1
sievert [Sv] = 100 rem). Radiation protection standards
for the public are annual standards, based on the pro-
jected radiation dose from a year’s exposure to or
intake of radioactive materials.

Radiation protection standards applicable to DOE fa-
cilities are based on recommendations of national and
international radiation protection advisory groups and
on radiation protection standards set by other federal
agencies. On February 8, 1990, DOE adopted revised -
radiation protection standards for DOE environmental
activities (DOE90a). These standards incorporate -
guidance from the NCRP, the International
Commission on Radiological Protection (ICRP), and
the EPA Clean Air Act NESHAP, as implemented in
40CFR61, Subpart H (EPA8S). Effective December
15, 1989, EPA revised NESHAP standards for airborne

-emissions of radionuclides from DOE facilities

(EPA89a). These new NESHAP standards apply to air.
emissions from RFP in 1991 and are incorporated into
the revised DOE standards.

- Table 6-6 and Appendix B, Tabie,B-l, summarize the

revised DOE radiation protection standards for the pub-
lic as established in 1990. The revised NESHAP stan-
dards of December 15, 1989, are included.

- In this' 1991 dose assessment, radiation dose is calculat- .

ed by multiplying radioactivity concentrations in air,
water, and soil by assumed intake-rates (for internal

exposures) or exposure times (for external exposure to
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\penetrating\ radiation). These products then are multi-

plied by the appropriate rad1at1on dose conversion fac- - '
tors as follows : -

- Radiation Dose =
(Radioactivity Concentrauon) X

~ (Intake Rate or Exposure Time) X
(Radiation Dose Conversion Factor)

In calculating radiation dose equivalent, differences in

 the biological effect of different types of ionizing radia- -
tion (e.g., alpha, beta, gamma rays, or X-rays) are
~accounted for in the dose conversion factor.. Radiation .
energy absorbed in the tissue of interest is calculated .

and then multiplied by a modification factor. based on

. the type and energy of the ionizing radiation involved.

One millirem of dose equivalent from alpha rad1at10n
“would have the same biological effectiveness on a par--
t1cular organ as one millirem of dose equivalent from
gamma radiation. Dose equ1valent can be calculated

~ for the whole body when there is uniform irradiation of
* all tissues, or for individual organs as might be done -

“When selected tissues are irradiated nonuniformly.

In 1985, DOE adopted radiation protection standards-
for the public based on the concept of EDE. The
. December 15, 1989, EPA NESHAP standards also .
incorporate EDE as the basis for radiation protection

for the public from airborne emissions of radioactivity.
Previously, whole body dose equivalent and individual -
organ dose equivalent, as described above, were used

for this purpose. The followmg dose assessment for

1991 uses EDE as the basis for radiation protection of -
the public, but it includes some individual organ dose
.equivalents for companson with- previous RFP annual\
reports. :

EDE is a means of calculating radiation dose that
allows comparisons of the total health risk of cancer
mortality and serious- genetic effects from exposures of
different types of ionizing radiation to different body

organs. EDE is calculated by first determining the dose .

equlvalent to those organs receiving significant expo-

sures, multiplying each organ dose. equivalent by a

- \ -~




Rocky Flats Plant
Site Environmental Report for 1991

health risk weighting factor, and summing those prod- |

“ucts. The health risk weighting factors used in the cal-

culation of EDE normalize the risk against a whole
body radiation dose. Therefore, the health risk (from

- cancer mortality and genetic damage) that is associated

Radioactivity Conéenfraﬁon )

with 1 mrem of EDE is comparable to the risk associ-
ated with 1 mrem . of whole body dose equivalent.
Likewise, 1 mrem of EDE from natural background
radiation would have the same health risk as 1 mrem of
EDE from artificially produced sources of radiation,
regardless of which organ(s) receives the dose. ‘

Radioactivity concentrations or source terms used in
calculating dose can be determined from actual sam-
ples and measurements in the environment taken at the
locations of interest. Alternatively, for airborne releas-

“es, these concentrations can be calculated by modeling

the atmospheric dispersion of air emissions from build-

ings and contaminated land areas.

In the following dose assessment, actual environmental
measurements near locations of interest are used to
determine eompliance with the DOE radiation standard
for all pathways. These measurements are used to cal-
culate annual average concentrations of radioactive
materials in air and soil at the RFP boundary and for
the water pathway at the Pond C-2 discharge point.

" As required in federal regulation 40CFR61, an EPA-

approved computer code is used to determine compli-
ance with CAA NESHAP radionuclide emissions stan-
dards for the air pathway only. The EPA-approved -
code, AIRDOS-PC, includes air dispersion modeling of
measured air emissions-from buildings and contaminat-
ed land areas, as well as dose conversion factors for

- calculating final radiation dose.

" Intake Rate or
- Exposure Time

Intake rates of radioactive materials used-to represent -
air inhalation and water ingestion for 1 year are pre-
scribed by the DOE (DOES88b, DOE90a). The rates for
air and water are based on recommendations of the
ICRP (IN75). The breathing and water ingestion rates.

for 1 year are 8,400 cubic meters and 730 liters, -
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Radiation Dose
~Conversion Factors

respectively. The EPA provides recommendations for
soil ingestion. rates in Risk Assessment Guidance for
Superfund, Volume I, Human Health Evaluation
Manual (Part A) (EPA89b). The EPA guidance for
direct ingestion of soil by an adult is 100 milligrams

- per day. Exposure times for external penetrating radia-
" tion are assumed to be 1 year as prescribed by DOE

(DOE 90a)

s

Radiation dose conversion factors used for determmmg
comphance with DOE standards for all pathways are
prescribed by DOE (DOE88a, DOE88b, DOE90a).

Dose conversion factors for internal exposures are
based on recommendations of the ICRP (IN79). Dose
conversion factors for external exposures to penetrating
radiation are based on a methodology developed at Oak

Ridge National Laboratory (ORNL) (KO81, KO83),

with modifications by the original author (DOES88a).

The plutonium handled at RFP is a mixture of plutoni-
um isotopes having different atomic masses and may
include americium-241 in the mixture. Relative abun-
dances of plutonium and americium isotopes in pluto-

nium typically used at RFP (Table 6-1) ‘were used tok
- calculate composne dose conversion factors for pluto-

nium and americium in air and for: plutonium in water
and soil. The relative abundances used in developing

the composite dose conversion factors were based on
‘the isotopic activity fractions of plutonium-239 and

-240, since these are the isotopes measured in environ-
mental monitoring sample analyses. Fractions of

~ ingested radionuclides absorbed from the gastrointesti-
nal tract and lung clearance classes for inhaled radionu- - -

clides were chosen to maximize the associated internal
dose conversion factors and the resulting radiation -
dose. Each internal dose conversion factor is for a
50-year dose commitment from 1 year of chronic expo-

sure. That is, the dose that an individual could receive:

for 50 years following 1-year’s chronic intake of
radioactive material is calculated. The dose conversion
factors used in this assessment are listed in Table 6-2.
These dosé conversion factors incorporate the 1ntake

- rates and exposure times dlscussed above

t
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|

Table 6-2
Dose Conversion Factors Used in Dose Assessment Calculations
for the RFP in 1991 ’

INHALATION Rem * Miliiliter] &b
| Microcurie | :
Qrgan Pu-239, 240
Effective Dose Equivalent 571 x 1012
Liver 222 x 1013
Bone Surfaces 104 x 161
Lung 108 x 108
SOIL INGESTION - Fem * Gram | 89
Picocurie
Organ Pu-238.-240 Amp2dl
Effective Dose Equivalent 177 ox 10t 164 x *%O“?
Liver : 658 x 1074 g2t x w04
Bone Surfaces s2t x 10 296 x  10°
Lung Ui &

WATER INGESTION Rem * Milliliter 12°

Microcurie
Organ Pu-239.:240 Am-z41 1:233,234 1238
Effective Dose Equivalent 353 x  1of 328 x 108 190 x o 105 EIVU SR i
Liver 13 x 107 124 %W e} e}
Bone Surfaces 542 x 107 581 x o7 298 x 108 270 x 1f
Lung n H i f
GROUND-PLANE IRRADIATION Rem* Square Meter | @
: ) Hicrocurie
Croan Pu-238,-240 Am-241
Effective Dose Equivalent 480 x 107 299 x 1070
Liver . 453 x 108 178 % 103
Bone Surfaces 162 x 108 26e x 108
‘Lung 378 x 1% 200 x o w0d

Inhalation, water, and soil ingestion dose conversion factors wers adapled from DOE/EH-0071 (DOEBBY} and are for a 50-yr dose

“commitment period and a 1-micrometer (um) Activity Median Aerodynamic Diameter (AMAD) particle size. Gastrointestinal (Gi}

)

S

182-

absorption fractions and iung clearance classes wers chossn to maximize the dose conversion factors.
An inhalation rate of 2.66 x 10 millliters per second {mis} for 1 yr was assumed and incorporated into the dose conversion factor.

A water intake rate o 2 x 10 mi {2.1 quarts} per day for 1yr was assumed, :
Ground-plans irradiation dose convarsion faclors were adapted from DOR/EH-0070 {DOESSa). For Pu-23% and -240, the higher of

the factors for the two isctopes was used. A 1-yr exposure period was assumed,

The liver receives no significant dose from this pathway.

The lung receives no significant dose from this pathway. :

A soil ingestion rate-of 100 milligrams per day for 1 year was assumed and incorporated into the dose conversion factor.
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Maximum Plant
Boundary Dose

Dose assessment for 1991 was conducted for several
locations: the RFP property boundary and sites to a

distance of 80 kilometers (50 miles). DOE Order
5400.5 (DOE90a) requires that doses calculated for
demonstration of compliance with applicable standards
“...be as realistic as practicable. Consequently, all fac-
tors germane to dose determination should be applied.
Alternatively, if available data are not sufficient to

~ evaluate these factors or if they are too costly to deter-
‘mine, the assumed parametric values shall be suffi-

ciently conservative so that it is unlikely that individu-
als would actually receive a dose that would exceed the
dose calculated using the values assumed.”

In previous annual RFP site environmental reports, the
approach taken for dose assessment was extremely
conservative based on assumptions for a hypothetical-
individual that would tend to maximize the resulting
dose estimate; however, these assumptions were known
to be unrepresentative of actual living habits in the RFP

‘area.” For example, it was assumed that the hypothéti—

cal member of the public. was residing continuously

‘during the year at the RFP boundary at the location for

which the highest average plutonium in air concentra-
tion was measured for the year. The location might
change from year to year, depending on where that
maximum concentration was measured. The maximum
plutonium and americium soil concentrations measured
near the RFP boundary were used in calculating poten-
tial exposure from contaminated soil, even though no
individual actually lived near the location for those
maxima. -

In this 1991 report, more realistic, but still conserva-
tive, assumptions are made for dose assessment in con-
formance with the DOE Order 5400.5 guidance.
Environmental monitoring data are used from sample
locations nearer areas of actual residence. The nearest
housing to RFP is located near the southeast boundary

~of the plant. Sampling locations were chosen that are

near this boundary but generally upwind or upgradient
of existing housing, and between the housing and RFP
processing facilities. Following is a description of the
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radionuclide concentrations (source terms) used for cal-
culating the maximum radiation dose to the public for

. all pathways and the results of that calculatlon o

The soil ingestion source terms and the ground-plane
source terms of penetrating radiation exposure from
contaminated soil areas are based on measured concen-

~ trations of plutomum in soil and an assumed ratio of A
- 0.20 for the americium-241 to plutonium-239, -240

activity. Inhalation source terms for-the 1991 dose

‘assessment were based on plutonium-239, -240 con-
- centrations measured in ambient air samples. Although
itis known that some of this plutonium in soil and air is

from residual fallout from past global atmospheric

-weapons testing, for the purposes of this dose assess-
ment it was conservatively assumed that all plutomum -

originated from RFP.

The maximum site boundary dose assessment assumes
that an individual is present continuously at the RFP

- perimeter. This assumption of an individual residing

continuously at the plant boundary is used to provide a

" conservative upper bound on any radiation dose to the

public that might originate from RFP.

The plutonium inhalation source term of 1 x 10-18.

uCi/ml (3.7 x 10-8-Bg/m3) was the annual average con-
centration of plutonium-239 and -240, as measured at

. the S-38 location in the perimeter ambient air sampling

network, The S-38 location is the closest plant perime-

~ ter air sampling location upwind of housing located
nearest to the plant in the southeast dlrectlon ‘This

housing is near the RFP boundary

N

The‘wate,r supply for a hypothetical individual at the

RFP boundary was assumed to be Pond C-2, which

receives surface water runoff and, potentially, some
seepage of contaminated alluvial groundwater from-

- RFP.. Pond C-2 is mtermmently discharged offsite. It

should be noted that the assumption that someone may
drink this water is extremely conservative, leadlng 1o

. an overestimate of dose to the individual. No individ-

ual uses Pond C-2 water effluent at its discharge point
as a finished drinking water supply, and durlng 1991 no
surface water efﬂuent from RFP went d1rectly to any
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drinking. water supply. Plant surface water effluents
- were diverted around Great Western Reservoir and
Standley Lake during 1991. Following diversion, these
waters flowed from Walnut Creek to Big Dry Creek
and subsequently to the South Platte River. The RFP
contribution to total flow in the South Platte River
would b/ev less.than approximately 0.2 percent based on
South Platte River flow, as measured at the Henderson,
Colorado, gaging station during water year 1991
(October 1990 - September 1991) (UG92). ‘

Municipal water supplies near RFP do not ‘servé resi-
dences nearest the plant. For these residences, drinking
water is likely from well water or bottled water
sources. Currently, it is believed that no offsite drink-
‘ing water wells have been contaminated with radioac-

tive materials as a result of RFP activities. Extensive

- characterization of background radioactivity concentra-
tions in groundwater and the hydrogeology of RFP are
in progress to verify this belief.

During 1991, plutonium concentrations in Pond C-2
averaged 1.3 x 10-11 pCi/ml (4.8 x 10-4 Bq/l). Average
americium concentration was 8.0 x 10"12 uCi/ml 3.0 x
10-4 Bg/l). These concentrations were used as the
water ingestion source term for the maximum individ-
ual dose assessment. Uranium-233, -234 average con- -
~ centration in Pond C-2 was 8.5 x 1010 pCi/ml (3.1 x
102 Bg/l) and the average concentration of uranium
-238 in Pond C-2 was 1.0 x 10" uCi/ml (3.7 x 10-2
Bg/l). . The average concentrations of uranium-233,
- =234, and uranjum-238 in incoming raw water were 4.4
x 10-19 yCi/ml (1.6 x 102 Bg/l) and 3.7 x 10-10
uCi/ml (1.4 x 10-2 Bg/l), respectively.. The source
terms used for uranium ingestion were the difference
between the Pond C-2 and raw water concentrations for
each of the two uranium isotope categories: 4:1 x 1010
pCi/ml (1.5 x 10-2 Bg/l) for uranium-233, -234, and
6.3 x 10-10 pCi/ml (2.3 x 10-2 Bg/l) for uranium-238.
The average tritium concentration in Pond C-2 was 8.1
- x 108 uCi/ml (3.0 Bg/l). Tritium is a relatively -
‘insignificant contributor to dose at such low concen-
trations because the radiation it emits is a very low
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energy beta radiation that has a relatlvely small dose
conversion factor '

A potential exposurépathway added to the RFP radia- )
tion dose assessment for 1991 is direct ingestion-of
contaminated soil. Inclusion of this pathway is consis-

- tent with approaches to risk assessment suggested by

the EPA in Risk Assessment Guidance for Superfund,
Volume I, Human Health Evaluation Manual (Part A)
(EPA89b). An intake rate of 100 mg/day is assumed
for this pathway. The plutonium-239, -240 in soil con-

“centration from onsite sampling location 2-126 was

taken as conservatively representative of soil for resi-
dences nearest RFP. Americium-241 was calculated to
be 20 percent of the plutonium-239, -240 concentra-
tion, based .on maximum ingrowth of ameri¢ium-241
from plutonium-241 in typical RFP weapons-grade plu-
tonium (DOES80). The 1991 measured plutonium-239,

~-240 concentration in soil at the 2-126 location is 0.25 .

pCi/g (9.3 x 10-3 Bg/g) (see Figure 3.5-1 and Table 3.5-
1). The calculated americium- 241 concentratlon is

10.05 pCi/g (1.9 x 103 Bg/g).

Groﬁnd-plane irradiatibn by external penetrating radia-
tion from contaminated soil areas is included as a
potential pathway of exposure, although it is a relative-
ly small contributor to dose. External penetrating radi-

~ation associated with radioactive materials of impor-

tance at RFP is generally of low energy and intensity.

- The ground-plane irradiation source term used for this
~assessment is again based on the plutonium concentra-

tion in soil measured at the onsite 2-126 location and
an assumed soil density of 1 gram per cubic centimeter
(g/cm3), and a-sampling depth of 5 cm used to deter-
mine areal concentration. The plutonium-239, -240
areal source term is 1.3 x 10-2 pCi/m2 (4.6 x 102
Bg/m2). The americium source term is estimated at 2.5 .
x 103 uCi/m? (9 3x 101 Bg/m2).

Table 6-3 summarizes the radlonuclide concentrationé

used for calculating the estimate of maximum radiation

dose to an individual member of the pubhc from all the-

“identified potential pathways of exposure. From these

s




Lo g
£8 receive he mignest

Table 6-3
Radmac:z‘lwiy Concentrations Used in Maximum Site Boundary Dose Calcuiations
for Aii Pathways for 1991

Air , Soif Surface Depasi%fien ~ Water
(LCifmi) - {pCilg) {uCiim<)’ {uCifml)

Pu-239.-240  Pu-239-240 Am-24 Pu239.240  Am241  Pu39.240  Am241  U239-234 U238
10x1078  asx0! sox10?  1ax102  2sx1e® qax10! s0x1012 41x1010  saxie0

: Table 6-4
SQ-Vear Committed Dose Equivalent from 1 Year of Chronic Intake/Exposure
from the RFP in 1991

Effective .
Dose Equivalent - liver Bone Surfaces Lung
Location {mrem) {mrem) {mrem) {mremj
Maximum Site Boundary 32x107" 49x107" 53 16x 1072

Rodiction Dose from

gy {EPAE%a) is used to
Air Pafhway Only C

CAA NESHAF standards
rad v Smissions. »% of December

15, 1989, the %ﬁ%;:‘mf@ ed st mdm‘ : i
orplogical/d ﬂ“\.@isf g of air emissions using the
AIRDOS- }*C {CAP-88 computer codes, Table 6-5
lists the 1%1 3":&@% tivity air emissions used as input
to the AIRDOS-PC computer code. These emissions
“include building air efffuent release values for the year

»
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‘ Site Environmental Report for 199T

AIRDOS-PC default values for lung clearance class

- and gastrointestinal uptake fractions were used when

running the code. The AIRDOS-PC default assump-
tion of a 1-um activity median aerodynamic diameter
(AMAD) particle size also was used.

The AIRDOS-PC computer code calculated an EDE

from measured building air emissions of 4.4 x 103

mrem (4.4 x 1077 mSv) to the maximally exposed indi-
vidual residing approximately 2.45 miles from the

‘plant emissions points. - The EDE from estimated soil

resuspension was calculated as 9.3 x 103 mrem (9.3 x )
10-5 mSy) to the maximally exposed individual resid-
ing approximately 2.1 miles from the 903 Pad area.

- DOE Order 5400.5, promulgated February 8, 1990,

requires the assessment of collective population radia-

‘tion dose to a distance of 80 kilometers (50 miles) from

the center of a DOE facility (DOE90a). The assess-
ment of maximum community dose (i.e., maximum
dose to an individual in a neighboring community) that
was presented in RFP annual site reports prior to 1990
is no longer included in the DOE approach to radiation
dose assessment.

~Collective population dose is calculated as the average ‘ (

radiation dose to an individual in a specified area, mul-
tiplied by the number of individuals in that area. In
assessing the 1991 collective population dose to the -
public within a radius of 50 miles of RFP, the assess- -
ment was limited to airborne emissions of radioactive
materials from the plant as the major contributor to
population dose. Only two public raw water supphes
Great Western Reservoir and Standley Lake, can
receive water directly from drainages crossing RFP,
and all surface water effluent from RFP was diverted
around these water supplies during 1991. Soil con-
tamination decreases rapidly with distance from the
RFP. In addition, most residential arcas within this

radius are likely to have new topsoil, sod, or otherwise - -

modified soil conditions; agricultural areas represent a
relatively small population. : ‘

189
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Popul‘ation\estimates provided by the Denver Regional
Council of Governments (DRCOG), the State of

'Colorado, and some local municipalities near RFP

- were used to determine the 1991 population residing
- within 50 miles of RFP. An area defined by a circle of

- 50-mile radius around the center of RFP was further

divided into 16 equal sectors, with segments formed by
the intersection of the sectors and a total of 10 radial

- distances of 1, 2, 3, 4, 5, 10, 20, 30, 40, and 50 miles

(see Figure 6-1). The population within each segment -
for 1991 was based on 1990 U. S. census data and

- growth projections furnished by DRCOG, the State of
- Colorado, and local municipalities. In addition, for 7

segments within a. 10-mile radius, segment populations
were determined using the 1989 Population, Economic,

" and Land Use Database for Rocky Flats Plant

(DOE90b) to modify population distributions. This
was necessary because even the census tract data of

- DRCOG lacked the necessary spatial resolution of rea-

sonable segment population estimates at distances near

~ to RFP.

The estimates of 1991 segment populations are given in
Figure 6-1. Because the census-based estimates are for
political jurisdictions that do not correspond to the geo-
graphical boundaries of the segments, the population |

‘estimates of Figure 6-1 should be considered approxi-

mations only. Total population for the area within a
radius of 50 miles for.1991 was estimated at 2.1 mil-
lion people. ‘

The EPA atmospheric dispersion/radiation dose calcu-
lation. computer code AIRDOS-PC was used to calcu-
late the average radiation dose to an individual within

- each population segment. AIRDOS-PC is the same

computer code that is used by. RFP to demonstrate
compliance with CAA NESHAP requirements, as
promulgated at 40CFR61, Subpart H (EPA89a).

- Meteorological data that were collected for RFP during

1991, as well as measured building air effluent radioac-
tivity data and estimates of soil resuspension radioac-

“tivity, were used as input to the AIRDOS-PC code.

EDEs were calculated by AIRDOS-PC to the midpoint
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. . ’ N
A ‘
These population estimates were calculated : S\/T‘;g\\ 7\ A"‘*’LS
N from 1990 census tract data adjusted for yearly 52380 %\ 964 74e
- 5-;,

change through 1991, assuming uniform
* population distribution throughout each section.

Concentric circles represent
1-t02-,2-t0 3, 3-t0 4-, ,
4-10 5-, and 5- to 10-mile bands.

Concentric cifcles représent
10-to 20-, 20- to 30-, 30- to 40-,
40- to.50-mile bands.

Figure 6-1. 1991 Demographic Estimates for Areas 0 - 10 and 10 - 50 Miles from the RFP
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'Natural Background

Radiation Dose

of each segment’s radial distance. These EDEs were
used as estimates of the average radiation dose to an
1nd1v1dua1 remdmg within the segment

‘Multiplying the populatiOn (number of persons) within.
‘a segment by the average individual dose (in rem or

sieverts, 1 Sv = 100 rem) within the Segment results in -
a calculated collective population dose for each seg-
ment in units of person-rem (or person-Sv). The total
person-rem for all segments is the collective population

.dose for a distance of 50 miles around RFP, as present-

ed in Table 6-6 for 1991.. The collé‘ctive population
dose within 50 miles of RFP was calculated as 0.9 per- -
son-rem (0.9 x 10-2 person-Sv). Significantly, the
majority of this collective population dose results from
estimated contaminated soil resuspension from the 903
Pad area of RFP. A very small contribution (5 x 10-3

. person-rem [5 x 10~ -5 ’ person- Sv]) is atmbutable to mea-

sured building air emlssmns for 1991.

* 'EDEs from RFP may be compared to an average annu-
~al EDE for the Denver area of about 350 mrem (3:5
: ,mSv) from natural background radiation (NA87b)

(Tablé 6-7). Natural background radiation for Dénver

. is higher than shown for the total body in RFP annual
- reports prior to 1985 and also higher than shown for

EDE in the 1985 and 1986 annual reports. The level -
reflects the most recent assessment of natural back-
ground radiation exposure of the population of the

- United States by the NCRP. It includes the significant -

contribution to EDE from inhaled indoor radon, as well
as the adoption of the ICRP 30 methodology of radia- -
tion dosimetry. Cosmlc radiation and external primor-
dial nuclides sources shown in Table 6-7 reflect the

" regional dose levels for the Denver area from the high-
-er elevation and greater concentration of naturally

occurring uranium and. thorium in soil. The internal
primordial nuclides source includes the average dose
from indoor radon estimated by the NCRP for the
entire United States. Investigations are now being con-

+ ducted to determine whether any regional differences in
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Tab!e 6-7
Estimated Annual Natural Background Radiation Dose for the
- Denver Metropolitan Area (NA87b)

Effective Dose Equivalent

Source (mrem)
Cosmic Radiation® 50
Cosmogenic Nuclides 1
Primordial Nuclides - External® 63
Primordial Nuclides - Internal® 239
Total for 1 Year (rounded) 353

a. Includes regional increase over U. S average as aresult of the greater elevation of the

- "Denverarea

b. Includes regionat increase over U S..average as-a result of the hlgher concentrations
of tranium and thorium in soil'in the Denver area.

¢. Includes U.S: average indoor radon dose contribution.. This value likely.will increase
when regional indoor raden differences for the Denver-area are-determined.
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Quality assurance and quality control
demand continuous improvement in
performance in Rocky Flats” comprehensive
environmental programs. it further ensures
that environmental restoration, monitoring,
and protection programs.are conducted.in
gccordance with ali applicable regulafory
requirements. Independent and internal
audits of the Radiclogical Heafth Laboratory
and the General Laboratory are an integral
component of the plant’s quality assurance
program. This section provides a detailed
description of quality assurance and quality
control measures in piace at Rocky Flats.
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Site Environmental Report for 1991

QA requirements that are applicable to environmental
management activities at the RFP include those estab-

- lished by the DOE, RFP, and EPA. DOE Order 5400.1,

General Environmental Protection Program, has estab-
lished QA requirements that apply to all DOE environ-
mental monitoring and surveillance programs. The

‘Rocky Flats Quality Assurance Manual (RF QAM)

consists of 22 quality requirements that are potentially
applicable to all RFP programs, including environmen-
tal management programs. Both DOE Order 5400.1
and the RF QAM include by reference the QA require-
ments of DOE Order 5700.6B, Quality Assurance.
DOE Order 5700.6B endorses the 18 QA criteria and
supplemental requirements of the American Society. of
Mechanical Engineers NQA-1, Quality-Assurance for -
Nuclear Facilities (ASMES9).. The RFP IAG requires
DOE to prepare and implement.a QA Project Plan for
the environmental restoration program activities speci-
fied in the IAG that incorporates the 16 quality ele-

‘ments of EPA Interim Guidelines and Specifications for

Preparing Quality Assurance Project Plans (EPA80).

* The Environmental Management (EM) Department

initiated development of a comprehensive QA Program
for EM activities in 1990. The EM QA Program that

~ has been developed identifies the QA requirements that
-apply to EM programs and projects and establishes

methods, controls, and responsibilities for meeting
those requirements. The EM QA program integrates
quality requirements established by DOE, RFP, and the
EPA. Previously, QA requirements and responsibilities

~ set forth in the RFP Non-Weapons Quality Assurance

Plan weie applicable to EM programs.

The current EM QA Program consists of (1) the .
Quality Assurance Plan Description (QAPD) (EG92d), -
(2) the RFP Sitewide Quality Assurance Project Plan
(QAPjP) for CERCLA Remedial Investigations/
Feasibility Studies and RCRA Facility Investigations/

- Corrective Measures Studies Activities (EG91e), and

(3) EM Administrative and Operating Procedures.
The requirements, methods, controls, and responsibili-
ties established in the QAPD apply to all EM programs
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and projects, whereas those established in the QAP;P

- apply only to RFP environmental restoration program

activities that are required by the IAG (the QAPjP was
prepared in addition to the QAPD because it is a deliv-
erable specified in the IAG). The EM administrative

- procedures provide administrative controls and direc-
tion for the performance of a program, project, or activ-_

ity. The EM operating procedures provide controls and
direction for performance of routine operations and for
the collection and analysis of environmental samples,
which generate environmental measurement data.

~ These procedures include the Standard Operating
Procedures that are developed to implement the envi-

ronmental restoration program and are submitted to the

EPA and CDH for review and approval, which together

with the QAPjP comprise the sampling and analysis

- plan for the RFP environmental restoration program.

The QAPjP was approved by the EPA and CDH in
fJ_une 1991. The first draft of the QAPD was revised
significantly during 1991 based on review and guid-

ance from the EG&G Rocky Flats QA Organization.
The revised QAPD received concurrence from the
Assistant General Managers of the Environmental &

‘Waste Management and the QA Organrzatlons in

December 1991; it was approved on January 23, 1992.

The QAPjP is supplemented by QA Addenda (QAA)

that are prepared for each environmental restoration

program work plan. QAA specify any additional quali-
ty requirements, quality controls, and methods that are

specific to the work activities addressed by the respec-
- tive work plan. QAA also address project-specific data
- quality objectives and reference applicable operating

procedures. During 1991, 15 QAA were submitted to
EPA and CDH for review. Seven of those 15 have
been approved, and the others are in the review and/or
comment response stage. Three additional QAA for

treatability studies were prepared and approved by
project managers v .

As a result of developing\the EM QA Program, the

" -potential need for preparing and implementing 66
-administrative procedures and 119 operating proce-
~ dures has been recognized. During 1991, 10 of the -
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Quality Assurance
Implementation Verification

administrative procedures were approved and 30 others
were drafted and are in various stages of review. Of

- the 119 proposed operating procedures, 85 were

approved during 1991 and 29 others were drafted and
are in various stages of review. The EM administrative
procedures (3-21000-ADM and 1-21000-ERM) and

- operating procedures (5-21000-OPS) have been pro-

posed, drafted, and approved.

‘ Implementation of QA Program requirements, controls,

and methods is verified by conducting internal readi-
ness reviews, surveillances, and oversight inspections -
of EM program and project work activities. Internal
QA verification activities are performed by EM or con-
tractor personnel who are independent of the work
activities being conducted. In addition to these internal
verification activities, the EG&G Rocky Flats QA
Organization conducts independent audits of EM pro-
grams and projects.

During 1991, approximately 130 internal oversight

inspections of environmental restoration activities were -
conducted under the direction of the Remediation

- Programs Division Quality Coordinator. The activities

of 16 subcontractors were inspected to ensure that
activities were being conducted in compliance with the
requirements and specifications of the QAPjP, QAA,
work plans, and operating procedures. Inspections
consisted of observations of the activities being per-
formed and examination of the records generated by
the activity. These oversight inspections were per-
formed in the field at sampling and test sites, at the
main decontamination facility, and at the subcontrac-
tors’ field trailers. Following is a list of activities that
were inspected.

* Collecting geotechnical, hydrologic, and ecological
environmental samples

. Augering, drﬂlmg, and coring

* Trenching

* Logging and handhng geotechnical materials

 Handling, labeling, containerizing, preservmg, and
shipping samples '

~* - Tracking (sample chain- of—custody) samples
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+ Installing monitoring wells and piezometers -

 Field surveying \

* Field analysis and generating field measurement
data - 8 ’

* Radiological screemng of env1ronmental samples

* Documenting samples . :

* Decontaminating general and heavy equ1pment .

* -+ Collecting and/or preparmg quality control sample

blanks

. ,'Cahbratlng 1nstruments and recordmg cahbratton

* Storing samples ‘

* Using and maintaining current work plans proce-
dures, and forms

* - Record keepmg and managmg data

,) |
The primary -activities ‘rnspec‘ted included those con-
ducted at Operable Units 1 and 2 (881 Hillside and 903 -

Pad, Mound, and East Trenches, respectively), sitewide
geologic characterization studies, and baseline ecologi-

» ‘cal field investigations. Inspection checklists were

used to conduct the inspections, and the results of each

inspection were documented.on an Environmental.

Management Inspection ‘Report. ‘

In 1991, flve readiness reviews were conducted on EM
activities. Readiness reviews are performed to deter-
mine whether a planned project or work activity is
ready to proceed. Readiness reviews are performed

. under the direction of the Quality Assurance Program
‘Manager (QAPM), who selects a readiness review team

leader and a readiness review team. The leader pre-
pares a readiness review checklist, which consists of
applicable work activity prerequisites, requirements,

- and other pertinent information that provides evidence
~ for determining readiness. The checklist is then used to

document the. readiness to proceed with the pI‘O_]CCt or
Work act1v1ty¢ ~ :

. Readiness reviews were conducted before the follow-

ing EM pI'O_]eCtS began.

. Operable Umt 1 (881 Hillside) Phase III RFI/RT
~ Phase ITA Construction of the 881 Hrllslde
Groundwater Treatment System




b
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Sn‘e Environmental Report for 1991

RADIOLOGICAL HEALTH
LABORATORIES

~e QOperable Unit 2-(903 Pad, Mound, and East

Trenches) Phase II RFI/RI

* Construction and System Testmg of the South
Walnut Creek Surface Water Granular Actlvated
Carbon Treatment Unit

*  Operation of the Main Decontamination Pad -

After the above listed projects began, an internal QA

surveillance was performed for each project under the

direction of the QAPM. In addition to the above listed

projects, a surveillance was also conducted of drilling

and field sampling activities associated with the envi-~
ronmental restoration program. These surveillances

consisted of observmg project work activities to verify

that they were being conducted according to the QA
requirecments specified in:the QAPjP, QAA (as appro-

priate), and project work plans: The result of each sur-

veillance is documented in a report prepared by the
surveillance team leader. The surveillance report docu-
ments observatlons deflCIGHCICS and, recommenda-
tions.

The EG&G Rocky Flats QA Organization conducted
an independent audit of the EM QA Program in 1991 to \
verify that the program complies with RFO require-
ments.. :

The QA practices cﬁrrently operative within the RFP
Radiological Health Laboratories (RHL) QA/QC pro-.
gram include the following elements. ,

* Development, preparatibn, revision, issue, and con-
" trol of all laboratory procedures and documents
+ according to the RFP/NQA-1 Document Control
System.
* Scheduled instrument calibration, control chartmg,
and preventive maintenance.
e Scheduled analytical process control charting, trend
analysis, out-of-control actions, and recurrence
" control. o
* Participation in 1nterlab0ratory qualtty comparison
. programs.
* Intralaboratory quality control programs
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All environmental field samples received for analysis -
by the RHL are configured into Quality Control (QC)

~ Sample Batches, which consist of a group of twelve or

fewer samples that include duplicate internal matrix
surrogate controls, matrix blank, and any interlaborato-
ry control standards. Each set of samples (blank and
controls) comprise a QC Batch and i'vs assigned a

~ unique QC batch number. Each sample can be correlat-

ed with, and traced to, its correspondirig batch. The
statistical evaluation of the defined control sample

" parameters determine the acceptability of the sample

batch data relative to the data quality specifications
(data quality objectives) agreed upon with the cus-
tomer. If any samples require reanalysis, they are
included in another QC batch

A sample analysis or Q€ Batch may be reJected and the
sample or batch scheduled for reanalysis for one or
more of t.he followmg TEasons.

. 'Overall chemical recovered of the internal standard -
for any sample analysié is < 10 percent-or > 105
percent. ,

* A QC batch fails’one or more of the customer
agreed upon data quality cr1ter1a for accuracy, pre-
cision, or sensitivity.

- ¢ A sample alpha energy spectrum is not acceptable

because of extra and/or unidentified peaks, excess
noise in background areas, or poor resolution of
peaks. :

e The chemist in charge has reason to suspect the
analysis because of historical knowledge or indica-
tions of sample and contr6l mixup.

Any unusual condition affecting the results, noted dur-
ing sample collection, analysis, or QA review, is
reported to the appropriate management officials.
Quality Assurance provides written notification to
management to suspend any analytical operation, pend-
ing review and corrective actions, when process control
charts or other statistical evaluations indicate that the
process is out of control. - ’
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batching of samples and controls ensures reproducible,
quality measurements. Traceable standards are pre-
pared both within and independently of the laboratory.
Reportability of data is judged by (1) the behavior of
batch control samples, and (2) the responsible chemist
and QA officer. ’

The General Laboratory participates in a number of

independent blind sample programs to control and
assess analytical measurements. More than 125 blind
samples are submitted monthly to the General

Laboratory for the RFP Interactive Measurement

Evaluation and Control System. This program pro-
vides immediate feedback on analyses as well as
monthly reports and meetings to review analytical
results. Performance samples from the EPA for the
NPDES program are analyzed and evaluated annually.
Environmental samples from the United States
Geological Survey (USGS) are evaluated biannually.
The laboratory participates in radiochemistry programs
conducted by the EPA Environmental Monitoring
Systems Laboratory and the DOE EML. The General
Laboratory also purchases (from an independent com-

‘mercial laboratory) a suite of water samples for a quar-
terly program administered by the laboratory QA offi-

CCr.
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ASMES9
CDH73

CDH77
| ‘CDH78
CDHS81
CDH92

CSU92a

CSU92b

- CSU92¢

- DOES0

DOES88a

DOES88b

Sn‘e Environmental Report for 1991

American Society of Mechanical Engineers NQA-1, Quality Assurance
Program Requirements for Nuclear Facilities, New York, New York, 1989. -

Colorado Department of Health, State of Colorado Division of Occupational
and Radiological Health, Denver, Colorado, 1973.

Colorado Departmentof Health, State of Colorado, Water Quality Control

_. Division, Primary Drinking Water Regulations Handbook, Denver Colorado,

effectlve December 15, 1977.

Colorado Department of Health, Rules and Regulatioﬁs Pertaining to

‘Radiation Control, Part 1V, Denver, Colorado, 1978 (as revised through
"December-30, 1985).

Colorado Department of Health, State of Colorado, Water Quality Control
Division, Colorado Primary Drinking Water Regulations, Denver, Colorado
effective October 30, 1981. :

Colorado Department of Health, Rocky Flats History (Draft) - Rocky Flats
Toxicologic Review and Dose Reconstruction Task 3/4 Report, Denver,
Colorado, February 1992. . ,
Colorado State University, Progress Report on Radioecological Investigations
at Rocky Flats, The Distribution and Concentration of Plutonium in Small
Mammals Residing on a Contaminated Soil Site, Fort Collins, Colorado
February 1992.

Colorado State University, Progress Report on Radioecological Investigations -
at Rocky Flats, A Study of Plutonium in Soil and Vegetation at the Rocky
Flats Plant, Fort Collins, Colorado, April 1992. ; i

Colorado State University, Second Progress Report on Deer Habitat Use and
‘Popu'lation Dynamics at Rocky Flats Plant, Fort-Collins, Colorado, 1992.

United States Department of Energy, Environmental Impact Statement, Rocky
Flats Plant Site, DOE/EIS-0064, Washmgton D.C., October 1980.

Umted States Department of Energy, External Dose-Rate Conversion Factors
for Calculation of Dose to the Public, DOE/EH-0070, Washington, D.C., July
1988.

United States Department of Energy, Internal Dose Conversion Factors for .

Calculation of Dose to the Public, DOE/EH-0071, Washington, D.C., July
1988.
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United States-Department of Energy, Assessment of Environmental

~-Conditions at the Rocky Flats Plant, Golden, Colorado, August 1989.

- United States Department of Energy, Order 5400.5, Radiation Protection of

the Publioand the Environment Washingto’n DC, February 8, 1990.

A3

United States Department of Energy, 1989 Populatton Economic and Land

- Use Database for Rocky Flats Plant Golden, Colorado, August 1990

United States Department of Energy, Quarterly Environmental Compliancef '
Action Report, 0ctober-December 1990, Golden, Colorado, J anuary 1991.

; ‘Un1ted States Department of Energy, Baseline thdltfe/Vegetatton Studtes

Status Report Golden, Colorado, August 1991

United States Department of Energy, 'Endangered Speczes Act Compllance

- Proposed South Interceptor Ditch (SID) Maintenance Project - Final

Biological Survey Report, Golden, Colorado, October 1991

United States Department of Energy, Fish and Wlldllfe Coordtnatton Act/,

Migratory Bird Treaty Act’ Compliance, Proposed South Interceptor Ditch
(SID) Project - Final Habttat Survey Report, Golden Colorado, October
1991. ’ : . ,

United States Department of Energy, Endangered Specres Act Compliance,
_ 881 - Hillside French Drain (881-HFD). Proyect - Final Btologzcal Survey

Report Golden Colorado, November 1991

| United States Department of Energy, Fish and Wzldltfe Coordination

Act/Migratory Bird Treaty Act Compliahce, 881 Hillside French Drain (881-

- HFD) Project - Final Btologtcal Survey Report, Golden, Colorado, November ‘

1991

Umted States Department of Energy, Monthly Environmental Compliance

- Action Report, Golden, Colorado, January through December Report, 1991.

United States Department of Energy, Quarterly Envzronmental Compliance
Action Report, January - March 1991, April - June 1991, July - September
1991, October - December 1991. : v /

"EG&G Rocky Flats, Inc,, Draft Envzronmental Analysis Report Rocky Flats

Plantsite, Golden Colorado, February 1990.

AEG&G Rocky Flats, Inc., Wetland Assessment Rocky Flats Slte Golden

Colorado Apr11 1990
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EG&G Rocky Flats, Inc., Corrective Action Plan in Response to the August
1989 Assessment of Environmental, Conditions at the Rocky Flats Plant,
Golden Colorado, September 1990.

EG&G Rocky Flats, Inc., Background Geochemzcal Characterzzatzon Report
for 1989, Golden, Colorado, December 1990.

EG&G Rocky Flats, Inc., Jefferson County Remedial Action Lands Annual
Report Golden, Colorado, January 1991.

EG&G Rocky Flats, Inc., Rocky Flats Plant Fiscal Year 1991 Site- Speczf ic
Plan, Golden, Colorado, January 1991.

EG&G Rocky Flats, Inc. Rocky Flats Plant FY93-97 Five- Year Plan, Golden |
Colorado, January 1991.

EG&G chky Flats, Inc., Draft 1989 Surface Water and Sediment
Geochemical Characterization Report, Golden, Colorado, February 1991.

EG&G Rocky Flats, Inc., Rocky Flats Plant Site-Wide Quality Assurance
Project Plan for CERCLA Remedial Investigation/Feasibility Studies and
RCRA Facility Investigations/Corrective Measures Studies Actzvzttes Golden,
Colorado, May 7, 1991.

EG&G Rocky FlatS Inc., 1990 Annual RCRA Groandwater Monitoring
Report for Regulated Umts at Rocky Flats Plant, Golden Colorado March.
1991.

~

EG&G Rocky Flats, Inc., Phase ’III RFI/RI Work Plan, Rocky Flats Plant, 881

" Hillside Area, Operable Unit No. 1, Golden, Colorado, March 1991.

EG&G Rocky Flats, Inc., Phase II RFI/RI Work Plan, Rocky F lats Plant, 903
Pad, Mound, and East Trenches Areas, Operable Unit No. 2, Golden,
Colorado, March 1991.

EG&G Rocky Flats, Inc., -Threatened and Endangered Species Evaluation,
Rocky Flats Plantsite, Golden, Colorado, April 1991.

EG&G Rocky Flats, Inc., Rocky Flats Plant Fiscal Year 1992 Site- Speczf ic

, Plan Golden, Colorado, September 1991.

"EG&G Rocky Flats, Inc., Rocky Flats Plant Envzronmental Monztormg Plan,

Golden, Colorado, November 1991.
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" EG&G Rocky Flats, Inc Geologzc Charactertzatton of the Rocky Flats Plant

July 1991.

EG&G Rocky Flats, Inc., Volatlle Organzc Compound (VOC ) Emtsswns
Report Golden, Colorado, October 1991

EG&G Rocky Flats, Inc., Groundwater Protection and Momtortng Plan for
* the Rocky Flats Plant Golden Colorado November 1991.

- EG&G Rocky Flats, Inc., Rocky Flats Plant Azr Quality Management Plan ‘
Golden Colorado December 1991.

EG&G Rocky Flats, Inc., Surface Water Management Plan, Golden,
Colorado January 1992.

EG&G Rocky Flats, Inc., I 991 Annual RCRA Groundwater Monztormg
Report for Regulated Unzts at Rocky Flats Plant, Golden, Colorado March
1992,

EG&G Rocky Flats, Inc., Rocky Flats Plant FY94-98 sze Year.Plan, Golden ‘
Colorado, May 1992.

EG&G .‘Roclcy Flats, Inc., Environmental Management Department Quality
Assurance Plan Description, Golden, Colorado, January 23, 1992. '

United States Environmental Protection Agency, “Drinking Water
Regulations, Radionuclides,” Federal Register, 41 No 133, Washington,
'D.C, July9 1976

‘ Un’1ted States Envrronmentnl Protection Agency; “Principles,” Volume I,

EPA-600/9-76-005, March 1976; “Ambient Air Specific Methods,” Volume
II, EPA-600/4-77-027a; The Quality Assurance Handbook for Air Pollution

- Measurements Systems, Research Triangle Park, North Carolina, May 1977.

United States Environmental Protection Agency, Proposed Guidance on Date

- Limits for Persons Exposed to Transuranium Elements in General

Environment, Federal Register Notice, Washington, D;C.,_ October 1977.

United States Environmental Pro'\tecuon Agency, Interim Guidelines and
‘Specifications for Preparing Qualzty Assurance PrOJect Plans,
QAMS/005/80 December 1980.
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EPAS1

EPA84

* EPASS

EPAS87a
EPAS87b
EPAg9a
EPA89b

FR92

HA72

HAS3

HEZBS

United States Enviro\nmental Protection Agency, “National Primary and
Secondary Ambient Air Quality Standards,” United States Code of Federal
Regulations, Title 40, Part 50, Subchapter C, Air Programs, Washmgton

D.C, 1981

United States Environmental Protection Agency, Region VIII, NPDES Permit
CO-0001333, Authorization to Discharge Under the National Pollutant
Discharge Elimination System, Denver, Colorado, December 26, 1984.

‘United States Environmental Protection Agency, “National Emission

Standards for Radionuclide Emissions from Department of Energy (DOE)
Facilities,” United States Code of Federal Regulatzons Title 40, Part 61,

: SubpartH Washington, D.C., February 6, 1985

United States Environmental Prote¢tion Agency, “Revisions to the National
Ambient Air Quality Standards for Particulate Matter,” Federal Regzster 60,
No. 126, Washlngton D.C., Julyl 1987. ~

' Un1ted States Environmental Protection Agéncy, Environmental Monitoring

and Support Laboratory, Methods for Chemical Analysis of Water and
Wastes, EPA-600/4-87-020, Cincinnati, Ohio, 1987. .

- United States Environmental Protection Agency, “National Emission

Standards for Emissions of Radionuclides Other than Radon from Department
of Energy (DOE) Facilities,” United States Code of Federal Regulations, Title
40, Part 61, Subpart H, Washington, D.C., December 15, 1989.

United States Environmental Protection Agency, Risk Assessment Guidance
for Superfund Volume I Human Health Evaluation Manual (Part A), Interim

 Final, EPA/540/1-89/002, December 1989.

Fraley, Jr., L., et al., Analysis of the Dose Assessment Program from Routine
Releases of Radioactive Effluent at the Rocky Flats Plant in Colorado,
Department of Radiological Health Sciences, Colorado State Umversuy, Fort
Collins, Colorado, January 1992

Harley, J.H., Ed., Procedures Manual and Supplements 1-4, Health and Safety 4

- Laboratory, United States AtOIl’llC Energy Commission, Washington, D.C.,
-~ 1972.

Hach Company, DPD Method for Chlorine, Loveland, Colorado, 1983.

- Health Physics Society Subcommittee WG 2.5, Performance Criteria for

Radiobioassay, Draft American National Standards Institute N13.30,
November 1985.
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Pergamon Press New York, New York 1986. .

‘Kocher D C Dose Rate Converswn Factors for External Exposure toly
Photons and Elecirons, NUREG/CR-1918, ORNL/NUREG-79, Oak Rldge.
Nat1ona1 Laboratory, Oak Rldge Tennessee 1981.
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Krey, PW., ~and Hardy, E.P, Plutomum in Soil Around the Rocky Flats Plant,
United. States Atomic Energy Commission Report HASL-235, New York
August 1, 1970 '
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Separation Science, March 1982. : .

Uglund, R.C., et al., Water Resources Data for Colorado, Water Year 1991,
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. Rocky Fiats Plant
Site Environmental Report for 1991

ABBREVIATIONS

- Units of Measure
Bq

Bq/l

Bg/m?

Bg/m3

OC‘

Ci

Cilg

cm

cm3

~ d/m/uCi

d/m/pCi
- d/m/f
~d/m/l
dpm/g
dps

°F

ft2
ft3/min
fpm -
g

gal
g/em?
g/day
gpm

ha

kg

km

1

vd

Vs~

1b -
m2

m3
m3/s
mg/cm?
mg/l

- ml ,
ml/day
ml/s

- mph
mrem” ,
mrem/day .

Al

Becquerel

- Becquerel per liter

Becquerel per square meter
Becquerel per cubic meter

~ Degree Celsius

Curie

Curie per gram

Centimeter

Cubic centimeter

Disintegration per minute per microcurie
Disintegration per minute per picocurie
Disintegration per minute per filter
Disintegration per minute per liter
Disintegration per minute per gram

" Disintegration per second

Degree Fahrenheit

Square Foot ,

Cubic foot per minute ‘, o
Foot per mile

. Gram

Gallon

‘Gram per square centlmeter

Gram per day

Gallon per minute

Hectare

Kilogram

Kilometer

Liter ' : ,
Liter per dlsmtegratmn / -
Liter per second - ‘

Pound

. .Square meter
_ ~Cubic meter

Cubic meter per second
Milligram per square centxmeter

Milligram per liter |,

Milliliter ,
Milliliter per day
Milliliter per second
Mile per hour

Millirem

Millirem per day

27
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mrem/yr -
m/s ‘
m3/s -
mSyv
mSv/yr
uCi
uCi/m2 .
~ uCi/ml
ug

ne/f

- ugh

png/m3
- Hg/ml
pCi
pCi/g
pCil
ppb
ppm
pt

%
rem
rem/yr

218

Millirém per year
Meter per second

Cubic meter per second

Millisievert
Millisievert per year
Microcurie

Microcurie per square meter

Microcurie per milliliter
Microgram

Microgram per filter
Microgram per liter

Microgram per cubic meter

Microgram per milliliter
Picocurie = :

- Picocurie per gram

Picocurie per liter

© Part per billion

Part per million
Pint

Percent’ :
Roentgen equivalent man

Roentgen equivalent man per year .

second
International Standard
Sievert ) '

Cubic yard




S Rocky Flats Plant
Site Environmental Report for 1991

Chemical Elements and Compounds -

. ¢

Am : Americium
Ba \ Barium
Be ' Beryllium
Ca ’ Calcium
CCly Carbon Tetrachloride
-l ‘ Chlorine
Cm Curium
- CO . Carbon Monoxide
Co Cobalt
Cr Chromium
Cs Cesium
‘Fe ' , Iron
H-3 Hydrogen-3 (Also called Tritium)
Mg B Magnesium '
Mn Manganese
Mo ; Molybdenum
N , . Nitrogen
Na ' Sodium
"NO, Nitrogen Dioxide
NO; ' Nitrate
03 ) Ozone
Pb * - Lead
.PCB Polychlorinated Biphenyls
PCE ) Tetrachloroethene .
Pu - ) Plutonium
Ru Ruthenium
Se Selenium
SO, Sulfur Dioxide
SO4- " Sulfate
Sr , ‘ Strontium :
TCA 1,1,1 - Trichloroethane
TCE Trichloroethene
Tm ' Thulium
U ' - Uranium

Zn Zinc

219
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Rocky Flats Plant -
Site Env:ronmenfol Report for 1991

ACRONYMS AND INITIALISMS

ADM
~ AEC
AIP
AMAD
ANSI
APEN
AQCC
- ARAR
ASME
BAT
BODs
BRAP
CAA
, CCR
'CDH
- CEQ
CERCLA

CFR

- CLP
CMS/ES
CPDWR
CRP
CWA
CwQCC
CX

- DCG
DMR
"DOE
-DOE-HQ
' DRCOG

“EA

- EC
EcMP
EDE
EIS
EM
EML
EPA

EPCRA '

ER
ERDA

Action Description Memorandum |

. Atomic Energy Commission

Agreement In Principle

Activity Median Aerodynamic Diameter
American National Standards Institute
Air Pollutant Emission Notice

Air Quality Control Commission

Applicable or Relevant and Appropriate Requirement
American Society of Mechanical Engineers

Best Available Technology ‘
Biochemical Oxygen Demand, 5-day incubation penod
Baseline Risk Assessment Plan

.Clean Air Act

Colorado Code of Regulations

Colorado Department of Health

Council on Environmental Quality

Comprehensive Environmental Response, Compensation and

- Liability Act

Code of Federal Regulations
Contract Laboratory Program
Corrective Measures Study/Feasibility Study

Colorado Primary Drinking Water Regulations

Community Relations Plan
Clean Water Act = ‘ !
Colorado Water Quality Control Commission.

- Categorical Exclusion

Derived Concentration Guide

-Discharge Monitoring Report

Department of Energy

Department of Energy Headquarters

Denver Regional Council of Governments

Environmental Assessment °

Environmental Checklist

Ecological Monitoring Program :
Effective Dose Equivalent : -
Environmental Evaluation '

Environmental Impact Statement

_ Environmental Management

Environmental Measurements Laboratory

Environmental Protection Agency : ‘
Emergency Planning and Community Right-to- Know Act
Environmental Remedlauon

" ’Energy Research and Development Administration =~

21
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FFCA : _ Federal Facilities Compliance Agreement

FIFRA ,, - Federal Insecticide, Fungicide, and Rodenticide Act
FONSI . Finding of No Significant Impact ~
FSP . Field Sampling Plan
FYP ~ Five-YearPlan
GAC _ Granular Activated Carbon
GI - Gastrointestinal
H&S " Health and Safety ‘ :
HEPA -~ . High Efficiency Particulate Air ‘
HQ : Headquarters .
IAG . Inter-Agency Agreement
- ICP : - Inductively Coupled Plasma =’ -
ICRP | . International Commission on Radxologlcal Protection
IHSS _ Individual Hazardous Substance Site
. IM/IRA -+~ Interim Measures/Interim Remed1a1 Action
- LDR : - Land Disposal Restrictions / o
LEPC - . Local Emergency Planning Committee S -
LLW - Low-level Waste g | o
MAP  Mitigation Action Plan”
MDA Minimum Detectable Amount
MDL o Minimum Detection Limit
~MSDS Material Safety Data Sheet
NAAQS : National Ambient Air Quality Standards
NCC \ NEPA Compliance Committee- '
NCRP ~ National Council on Radiation Protectlon and Measurements
- NDA v . Non-Destrtictive Assay ‘
NEPA . " National Environmental Policy Act
- NESHAP “ National Emission Standards for Hazardous Air Pollutants
NHPA - National Historic Preservation Act o :
- NOI. Notice of Intent t
NOID , Notice of Intent to Deny
NOvV ‘Notice of Violation T
NPDES *  National Pollutant Discharge Elimination System
NPL - National Priorities List '
‘ NQAl - - Nuclear Quality Assurance
NRC o Nuclear Regulatory Commission; Nattonal Response Center
OPWL ‘ ~ Original Process Waste Lines
ORNL . Oak Ridge National Laboratory
OSHA - Occupatlonal Safety and Health Act
-OU - Operable Unit
PA : : Protected Area
PEIS - Programmatic Environmental Impact Statement :
PM-10 : - Particulate Matter less than 10 micrometers in diameter .

PPCD -~ ~ Plan for Preventlon of Contammant Dispersion K
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PRMP EIS

QA
- QA/QC
- QAMS
‘QAPD
- QAPjP
QAPM
QAPP
QAR
QC
RACT
RCRA
RDLWP
- REI/RI
RFO
RFP
'RFQAM
‘RHL
RIFS
- ROD
RPP
RS
SAAM
SARA
SARF
SDWA.
SERC
SI
SopP
SOW
SPCC/BMP

-SSP
STP
SU

SWMU
TCLP
TDS
TLD

TRG

TRU

TSCA

TSP

TSWP

Plutonium Recovery Modification Project Environmental Impact
Statement |
Quality Assurance

Quality Assurance/Quality Control

- Quality Assurance Management Staff

Quality Assurance Program Description
Quality Assurance Project Plan

Quality Assurance Program Manager
Quality Assurance Program Plan ‘
Quality Assurance Requlrements
Quality Control

"Reasonable Available Control Technology

Resource Conservation and Recovery Act

* Radionuclides Discharge Limits Work Plan

RCRA Facility Investigations/Remedial Investlgauons
Rocky Flats Office , - —
Rocky Flats Plant -

Rocky Flats Quality Assurance Manual

Radiological Health Laboratories

Remedial Invest1gat10n/Feas1b111ty Study

Record of Decision

Resource Protection Program

~ Responsiveness Summary

Selective Alpha Air Monitor

Superfund Amendment and Reauthorization Act
Supercompactor and Repackaging Facility

Safe Drinking Water Act

State Emergency Response Commission
International Standard

Standard Operating Procedure

- Statement of Work

Spill Prevention Control and Countermeasures/Best Management
Practices

Site-Specific Plan

Sewage Treatment Plant

Standard Units
Solid Waste Management Unit

Toxicity Characteristic Leaching Procedure

. Total Dissolved Solid

Thermoluminescent Dosimeter
Technical Review Group

Transuranic .

Toxic Substances Control Act
Total Suspended Particulates
Treatability Study Work Plan
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USEFUL INFORMATION. -

USGS " United States Geological Survey

-voc,  Volatile Organic Compound ) ,
- WET ' Whole Effluent Toxicity =~ ~ - .
"WSRIC e Waste Stream and Residue Identification and Characterization

- WWTP -  Waste Water Treatment Plant -
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- activity., See radioactivity;

‘ of an 1nteger

T I o ~ Rocky Flats Plant

Sn‘e Environmental /?eporf for 1991

GLOSSARY

air pollutant. Any fume, smoke, particulate matter, vapor, gas, or combination thereof that

- is emitted into or otherwise enters the atmosphere, including, but not limited to, any physi-

cal, chemical, biological, radioactive (including source material, special nuclear material,

and by-product materials) substance or matenal but does not mclude ‘water vapor or steam

condensate

aliquot. Of, pertammg to, or demgnatmg an exact d1v1sor or factor of a quantity, especially

L3

alpha particle. - A positively charged particle emitted from the nucleus of an atom having
the same charge and mass as that of a helium nucleus (2 protons, 2 neutrons).

atom. Smallest particle of an element capable of entering into a chemical reaction.

beta partlcle. ‘A negatively charged particle emitted from the nucleus of an atom havmg a
mass and charge equal to that of an electron. :

concentration. The amount of a specified substance or amount of radloact1v1ty in a ngen
volume or mass. :

4

- contamination. The dcposmon of unwanted radioactive or hazardous material on the sur- .

faces of structures, areas, objects, or personnel.

cosmic radiation. Radiation of many types with very high energies, originating outside the

" earth’s atmosphere. Cosmic radiation is one source contributing to natural background radi-

ation.

-

-curie (Ci). The traditional unit for measurement of radioactivity based on the rate of radioac-

tive disintegration. One curie is defined as 3.7 X 1010 (37 billiony dxsmtegrauons per sec-
ond Several fractions and muluples of the curie are in common usage.

~millicurie (mCi). 10- -3 C1 one- thousandth of a curie; 3. 7 x 107 dxsmtegratlons per

‘ second ;
.

microcurie (UCi). 106 Ci, one-millionth of a curie; 3.7 x 10% disintegrations per
second. : -

" nanocurie (Ci). 10;9 Ci, one-billionth of a curie; 37 disintegrations per second.
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picocurie (pCi). 10°12 Ci, one-trillionth of a curie; 3.7 x 10'2; disintegrations per sec-
ond. . ' '

/

femtocune (fCl) 10°15 C1, one—quadnlhonth of a curie; 3.7 x 105 dlsmtegratlons
per second ; ‘

7

 attocurie (aCi). 10‘18 Ci, one- qumt11110nth of a curie; 3. 7 x 108 dlsmtegratlons per
- second.

decay, radloectlve. The spontaneous transformation of one radionuclide into a different
radioactive or nonradioactive nuclide, or into a different energy state of the same radionu-
clide. ' :

Derivegi Concentration Guide (DCG). Secondary radioactivity in air and water concentra-
tion guides used for comparison to measured radioactivity concentrations. Calculation of
DCG assumes that the exposed individual inhales 8,400 cubic meters of air per year or
ingests 730 liters of water per year at the specified radioactivity DCG with a resultmg radia- -
tlon dose of 0.1 rem (100 mrem) EDE. : :

disintegration, nuclear. A»spOntaneous nuclear transformation (radioactivity) characterized
by the emission of energy and/or mass from the nucleus of an atom. - .
dose, absorbed. The amount of energy dep031ted by rad1at10n in a given mass of matenal
’ The unit of absorbed dose i is the rad or the gray (1 gray =100 rad).

dose commitment. The total radiation dose projected to be received from an exposure to
radiation or intake of radioactive material throughout the specified remaining lifetime of an

r individual. In theoretlcal calculatlons this spec1ﬁed hfet1me is usually assumed to be 50 .
- years.

dose equivalent. A modification o absorbed dose that expresses the biological effects of all
types of radiation (e.g., alpha, beta, gamma) on a common scale. The unit of dose equlvalent,
is the rem or the sievert (1 sievert = 100 rem). . :

: ephemeral. Lasting fora brief period of time; short-lived,-transitory.
exposure. A measure of the ionization produced in air by X ray or gamma + radiation, The
special umt of exposure is the roentgen (R).

friable. Readily crumbled; brittle.

gamma ray. High-energy, short-wavelength electromagnetic radiation emitted from the
nucleus of an atom. Gamma radiation frequently accompanies the.emission of alpha or beta
particles. Gamma rays are identical to X-rays except for the source of the emission.
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half-life, radioactive. The time required for a given amount of a radionuclide to lose half
of its activity by radioactive decay. Each radionuclide has a unique half-life.

isotopes. Forms of an element havmg the same number of protons in their nuclei and differ-
1ng in the number of neutrons.

‘minimum detectable concentration (MDC). The smallest amount or concentration of a
radioelement that can be distinguished in a sample by a given measurement system in a pres- «
elected counting time at a given confidence level.

. natural radiation. Radlatlon arising from cosmic sources and from naturally occurring
radionuclides (such as radon) present in the human environment.

outfall. The place where a storm sewer or effluent line discharges to the environment.

part per billion (ppb) Concentratton unit approx1mately équivalent to micrograms per
hter

part per million (ppm). Concentratlon unit approx1mate1y equlvalent to milligrams per
liter.

’

- pathway. Potential route for exposure to radioactive or hazardous materials.

4' person-rem. The traditional unit of collective dose to a population group. For example, a
dose of 1 rem to 10 individuals results in a collective dose of 10 person-rem.

quality factor. The factor by which the absorbed dose (in rad or gray) is multiplied to
obtain the dose equivalent (in rem or sievert). The dose equivalent is a unit that expresses -
on a common scale for all ionizing radiation the biological damage to exposed persons. It is
used because some types of radiation, such as alpha particles, are more blologlcally damag-
1ng than others

rad. A tradltlonal unit of absorbed dose The International System of Units (SI) unit of
absorbed dose is ‘the gray (1 gray = 100 rads).

radioactivity. The spontaneous emission of radiation, generally alpha or beta particles,
often accompamed by gamma rays, from the unstable nucleus of an atom.

t radionuclide. An atom having an unstable ratio of neutrons to protons so that it will tend
toward stability by undergoing radioactive decay. A radioactive nuclide.

rem. The traditional unit of dose equivalent. Dose equivalent is frequently reportedrin units
of millirem (mrem), which is one-thousandth of a rem. The International System of Units
(SI) unit of dose eqmvalent is the s1evert (1 sievert = 100 rem).
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roentgen (R) The traditional unit of exposure to X-ray or gamma radiation based on the
jonization in air caused by the radiation. One roentgen is equal to 2.58 x 10-4 coulombs per
kilogram of air. A common expression of radiation exposure is the mllhRoentgen (IR =
1000 mR). \

sievert'(Sv). International System of Unifs (SD onit for radiati‘on dose (1 sievert = 100 rern).

thermoluminescent dosimeter (TLD). A device used to measure extemal sources (1 e., out-
side the body) of penetratlng radiation such as X-rays or gamma rays.

'lmcontr,olled area. Any area to which access is not contrc)lled for the purpose. of protecting
individuals from exposure to radiation and radioactive materials. -The area beyond the
boundary -of the RFP is an uncontrolled area. ‘ :
worldwide fallout. Radloactlve debns from atmospheric weapons testing that is e1ther a1r-
borne and cyclmg around the earth or has been depos1ted on the earth’s surface. .
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INTRODUCTION

IONIZING RADIATION.

3

Types of Radiation

Activities at the RFP involve handling radioactive
materials and operating radiation-producing equipment.
Environmental monitoring programs include. monitor-
ing for potential exposures to the public from RFP-
related radiation sources. This section provides the
basic concepts of radiation to assist in the understand-

ing and interpretation of monitoring information and
radiation dose assessment. '

Further discussion on sources of ionizing radiation can
be found in Report No. 93 of the National Council on
Radiation Protection and Measurements, lonizing
Radiation Exposure of the Population of the United
States (NA87a), from which much of the information
in this section was derived.

Many kinds of radiation exist in our environment.
Visible light and heat radiating from a warm object are
examples. Radiation from radioactive materials and
radiation-producing equipment is called ionizing radia-
tion. Ionizing radiation has sufficient energy to sepa-

- rate electrons from atoms of material. This separation

is called ionization. When ionizing radiation is
absorbed in living tissues, it can cause damage from the
ionization process. Consequently, protective measures
may be required to minimize the amount of ionizing

radiation to which a person might be exposed.” -

Common types of ionizing radiation. include alpha; '
beta, gamma, X-ray, and neutron radiation. While all
types can produce ionization, they have other differing
properties including their ability to penetrate or pass
through materials. Alpha radiation penetrates poorly; a’
piece of paper or outer skin tissue can stop it. Beta
radiation has low to moderate penetrating ability.
Gamma, X-ray, and neutron radiation usually have
much greater penetrating ability. Radiation produced
by medical X-ray machinés, for example, is able to
pass through a human body.
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Appendix A. PERSPECTIVE ON RADIATION

Production of Radiation

Radiation Dose

' SOURCES OF RADIATION

3

N

Natural Sources

Ionizing radiation is produced by radioactive materials -
and radiation-producing equipment. Radiation-produc-
ing equipment includes X-ray machines and linear

.accelerators.  Electrical power must be. applied-to this
-equipment to produce radiation. In contrast, radioac-

tive matetials will continue to émit ionizing radiation-

- until they have undergone radioactive decay to nonra-

dioactive,- 'stable states. The time required for a mate-

~_rial to reach this stable state depends on.a material’s
radioactive” half-life. Half-life is the amount of time

required for one-half of the atoms of a radioactive
material to experience. radioactive decay. Half-life is
unique and unchanging for each specific radionuclide.
Half-lives for different radionuclides may vary from

: seconds to bllhons of years. /

The biological effect of ionizing radiation is called
radiation dose. The radiation can be from a penetrating
radiation”source located outside of the body (external
radiation) or from, radioactive materials taken into the
body (internal radiation). In the United States, radiation’
dose is measured in the unit called the rem or millirem
(1 rem- = 1,000 millirem). The comparable
Intetnational Standard (SI) unit of radiation dose is the
sievert (1. Sv = 100 rem). A rem is a unit of biological

: dose that expresses blologxcal damage on a common

scale. The EDE is a means of calculating radiation
dose. EDE takes into account the total health risk esti-
mated for cancer mortality and serious genetic effects
from radiation exposure regardless of which body tis-
sues receive the dose or the sources or types of ionizing '

rad1at1on producmg the dose.

Al llvmg thmgs are exposed to naturally occurring ion-
- izing radiation. However, since the discovery of radia-

tion and.radioactive materials at the beginning of this

“* century, we might significantly increase our amount of

radiation exposure through use of artificially produced
or enhanced sources of radiation.

‘Naturally occurring sources are the greatest contributor
- to radiation exposures for the people living in the
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Medical Sources

United States. Sources of natural background radiation
include cosmic radiation from space and secondary
radioactive materials (cosmogenic nuclides) created
when cosmic radiation enters our atmosphere. Another
source is naturally occurring radioactive materials
originating from the earth’s crust, referred to as primor-
dial nuclides. These materials may contribute to radia-
tion exposure when located outside the body or when
taken into the body through inhalation or ingestion.
Radon, for example, a radioactive gas derived from.

~ uranium, is an important contributor to internal radia-
“tion exposure as a result of inhalation inside buildings.

Different living situations can result in more or less
exposure to naturally occurring ionizing radiation.
Cosmic radiation exposure can increase as altitude
increases because less atmosphere exists to shield
against the radiation. Some geographical areas. have
higher concentrations of primordial nuclides such as
uranium and thorium. Because the Denver area is
located at a relatively high altitude and also has higher
concentrations of uranium and thorium in rocks and
soil, naturally occurring radiation levels are higher than
those in many other regions in the country.:

The annual, naturally occurring EDE to a typical resi-
dent of the Denver metropolitan area is given in
Section 6. The total for this area, based on current pub-
lished reports, is about 350 mrem/yr. This estimate
may increase as the Denver regional difference in -
indoor radon concentration is détermined. By compari--
son, the estimated total average EDE for a member of
the United States population from natural sources is
about 300 mrem/yr. :

Ionizing radiation is used in medicine for diagnosis and
treatment of many medical conditions. This radiation
can be produced by equipment such as X-ray machines
or linear accelerators, or it can originate from radioac-
tive materials incorporated into pharmaceuticals.
Medical diagnosis and treatment account for the largest
radiation doses to the United States public from artifi-
cially produced sources of radiation. The average EDE

?
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to a member. of the United States prulatidn from

medical sources'is about 50 mrem/yr. However, indi-

- vidual doses from this source vary widely, with some’

people receiving little or none and others receiving
much more than the average in any particular year.

Some consumer products,-including tobacco, smoke
detectors, and television sets, have ionizing radiation
associated with them. Consumer products are the sec-
ond largest contributor to radiation dose to the United

intentional and necessary for the functioning of the

~ product. Tonization smoke detectors and X-ray bag-

gage inspection systems at airports require ionizing

radiation to perform their functions. Tobacco products,

fuels such as coal, and television receivers have radia-
tion associated with them even though it is not neces-
sary for their use. \ '

Naturally occurring, medical, and consumer product
sources contribute over 99 percent of the average radia-
tion dose that a person living in the United States
receives each year (Figure A-1). Other sources include
occupational exposures, residual fallout from past
atmosphieric weapons testing, the nuclear fuel cycle,
and miscellaneous sources. Combined, these. other

- sources contribute less than 1 percent of the average

radiation dose to a person living in the United States.

~States population from artificially produced or -
enhanced sources. The radiation may or may not be



Rocky Flats Plant
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COSMIC i
. Terrestrial o
Internal —w——3-

Other <1%
Occupational
Fallout
Nuciear Fuel Cycle 0.1%
Miscellaneous 0.

Medical X-rays
Nuclear Medicine
Consumer Products

-

Figure A-1. Contribution of Various Sources to the Total Average Radiation Dose to the

United States Population
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Rocky Flats Plant

APPLICABLE GUIDES AND

STANDARDS

AIR STANDARDS

Effluent Air

Ambient Air

Site Environmental Report for 1991

RFP environmental monitoring pfograms evaluate
plant compliance with applicable guides, limits, and
standards. Guide values and standards for radionu-
clides in ambient air and waterborne effluents have
been adopted by the Department of Energy (DOE), the
Colorado Department of Health (CDH), the Colorado
Water Qualfty Control Commission (CWQCC) (water
only), and by the Environmental Protection Agency

; (EPA) (for the air pathway only) (CDH78, EPASS).
~ Many of these guides are based on recommendations
- published by the International Commission on

Radiological Protection (ICRP) and the National
Council on Radiation Protection and Measurements
(NCRP). . L

Air effluent limits are established under the CAA
NESHAPs. Limits for radiation dose from radioactivi-
ty emissions are promulgated by EPA and are listed
in Table B-1 (see “Air Pathway Only”). Nonradio-
active (but otherwise hazardous) materials emissions
are regulated by the State of Colorado under Colorado

~ Air Quality Control Regulation #8. Regarding haz-

ardous air pollutants at RFP, this regulation sets a limit
for beryllium of 10 grams per stationary source in a 24-
hour period.

~ Ambient air data for nonradioactive particulates have

been collected historically at RFP for comparison to
criteria pollutants listed under the EPA NAAQS
(EPAS81) established by the CAA (US83) (Table B-2).
Instrumentation and methodology follow requirements
established by the EPA in the Quality Assurance
Handbook for Air Pollution Measurement Systems
(EPA76b). R

Ambient air data for radioactive particulates are com-
pared with Derived Concentration Guides. (DCGs)
given in Table B-3. A further explanation of DCG is
given in the Radiological Dose Standards section.
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|

WATER STANDARDS

Table B-1 ”
DOFE Radiation Protection Standards for the Public

| , | | ,
‘  ICRP-RECOMMENDED STANDARDS FOR ALL PATHWAYS:

i .

|

Temporary Increase. : 500 mrem/vear Effective Dose Eauivaient
: {with prior approval of DOE EH-2)

Normal Operations 100 mrem/vear Effective Dose Equivaient -
EPACLEAN AIR ACT NESHAP STANDARDS FEOR THE AIR PATHWAY-ONLY:

10 mremvysar Effective Dose Equivalent

' ( Table B-2 :
Nationai Ambient Air Quallty Standards (NAA GS) for Pamcuiaz‘es
-NAAQS Averaging Time G Concemratm,q
PM-10:  Annual Arithmetic Mean e o ug/mS.
24-hr Average® ‘ , - 150 ig/m”
TSPD. - Annual GeometricMean o 75 pg/m®
24-hrAverage , . 260 pgfm3

a. Not to be exceeded more than once per vear, '
b. TSP nolenger used for determining compliance with NAAGS. Samp ing-and repomrg continues
for comparison purposes and general interest.

, Table B-3 ,
DOE Derlved Conceniration Gu:des for Radtonuchdes of Interest at RFPa
Ajzinba ation: Badionuclide Lo , 4’ DvG{gCifml

- Plutonium-239, -240 | , : 20x10°18

Wateringestion: ~ Radionuclide , DCG (uCifnl)

Plutonium-239, 240 30x107°

Americium-241 30x 108

Uranium-233, 234 : 5001079

Uranium-238 : 860 x 10 © .

Hydrogen-3 (Tritium) o 2000000 109

a. ‘Based on'most restrictive asstmptions for lung clearance class-and gastrcmieszmai uptake fraction,
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Table B4
NPDES Discharge Limitations for the RFPE
; Monthiy : Weekly - Dy
Parameter : Average. : Average Kadmum
Effluent Water Sampiés [Nonradicdctive)
pH : ; e , - 6.0-908U
Nifratesas N ~ o omgl 20 'mg/t NA
Total Phosphorus , Bmgl NA S 12mgh
 Blochemical Oxygen Demand, 5-Day 0mgl , 1A ' 25 mgh
Suspended Seiids 30 mh 45my/l “ O NA
Totat Chromium : : 006 med ' NA 01 my/l
Residual Chlorine - o NA : NA J GEmgh
Qitand Grsase , S UNA S : NA L Visual
‘Facal Coliform - No/100 m| 206 C400 NA

a.. These limitations are presented as indicators of the types of parameters and associated concentration limits required by the
NPDES permit. Details of these requirements specific to sach discharge location are given in tha referenced document (EPAS4).
The daily and monthly limtations indicated cannot be correlated with the annual water quality data summarized in the text.
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I‘i Rociky Flat u
Site Environmental Report for 1991

: Table B-5
~ Colorado Water Quality Control Commission (CWQCC)
: ~ Water Quality Stream Standards
Effective Date - March 30, 1990

Goal Qualifiers, Segment 5 of Big Dry Creek

Chemical Classification 2o Parameter CWCC Standards {ma/l}
Physical and Biological Dissolved Oxygen e 50
< pH ' , 65-90
Fecal Coliforms ‘ 2000100 mi
Ammonia ,
{Acute) ! : WS040
- AChronic) - 0.06
Incrganic , Chlorine = 8.019 (ac)
Cyanide 0.011(ch)
Sulfate as Hydrogen Sulfide - 002
Nitrite , 10
Nitrate ; 10.0
Chloride - s 250.0
-Stifate , ; 250.0
Boron ' 75
Metals - Arsenic e 05
Cadmium Tvsa
; : Chromium-i{ : 05
- ~ Chromium Vi V8
: Copper VS
{ron (Dissolved) 3
iron {Total Recovery) : 10
Lead : Ry V8
Manganese (Dissolved) 05
Manganese (Total Recovery) 1.00
Mercury ; 00001
Nickel i ; TVS
Selenium : o
Silver : TVS
Zinc Vg

a." Table Value Standard
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Table B-6

CWQCC Water Quality Stream Standards - Organic Chemical Standards® {fug/h

Parameter

Actylonitrile

. Aldrin

Atrazine

* Benzidine

Chiordane

Chlorcform

Chiorosthy! Ether BIS

DDT 4
Dichiorobenzidine '
Dieldrin

Dioxin {2, 3, 7, 80TCDD)
Halomethanes

-Heptachior

Hexachioroethane
Hexachloroberizene
Hexachiorobutadiene
Hexachiorocyciohexane, Alpha
Hexachiorocyclohexane, Beta
Hexachiorocyclohexane, Gamma {Lindane)
Hexachiorocyclohexane, Technical
Nitrosodibutyiamine N
Nitrosodiethylamine N
Nitrosodiphenylamine N
Nitrosopyrrolidine N -

PCBs

Simazine - -
Tetrachlorosthane 1,1,2,2
Tetrachioroethane
Trichloroethane 1,1, 2
Trichlorophenol 2, 4, 6

CAS
Number

92-87-5
57-74-9
§7-66-3
111-44-4
50-29-3
§1-94-1
§3-57-1
1746-01-6

76-44-8

B7-72-1
118-74-1

. 87-68-3

318-84-6
318-88-7
58-89-9

608-73-1

86-30-6

1336-36-3

. 79-34-5

76-34-5
79-00-5
88-06-2

Chronic
Standard

310058
0.000074
3.0

0.00072
0.00046
9,18
0.0000037
2.000024
0.01

0.000071

0.000000013
.19
0.00028
1.9
0.00072
0.45
0.0032
06,0163
0.0186
5.0123
0.0064
0.0008
4.9
0.018
0.000079
4

017

0.8
0e
1.2

Gas Chromatography {GC}
Detection Levels

W
0.05

1

it
05
0,250
10"
0.1

10

2.1

;£
LAy

g2
¢.05
0.05
0.05

(%3]

PO
::)»:"}m
(4

3R Bo e
PO
)

G
A=

P R o)

a-  Inthe absence of specific, numeric standards for non-naturally. occurring organics, the narrative standard “ne toxics
in toxic amounts” {Secticn 3.2.22 [1] [d]) shall be inerpreted as zero with enforcement based on the practical
guantification levels (PQLs) for those com pauvds as defined by the Water Quality Control Division or the U8,

Environmental Protection Agency.

Gas Chromatography/Mass Spectromatry Method.




Table B-7
CWQUCC Water Quality Stream Standards - Radionuclides®

H

e radionuclides smm@ below shallbe maint atthe iowest practical
level; im nocass shaltthey be incraased by an use attributable to
municipal, industrial, or agriculitral practices to excesd the site-specific
nurnaric standards.

A, Amblent based site-specific standards: .

Segment3  Segment4 - Segment 4

Segment2 Groat Segments.  Segment5
Standley Western Woman Walnut
Lake ~  Heservolr - Creek Creek
ha 8 7 11
Beta 9 5 19
B3 08 05
03 it L5
500 500 500
3 5 S

8. - Other siie-specific standards applicable to segments 2,3, 4, and 5

Curlum-244 B0
“Meptunium-237 30

Slatewide %iaﬁda;zﬁs also apply for radionuclides not listed above.
Values listed are in pCil, '

9

~

nbactors cu

Ox
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Rocky Flats Plant
Site Environmental Report for 1991

in this report for air and- water are those for uranium
-233, -234, and -238, which are the most restrictive.

Environmental uranium concentrations can be mea-
sured by various laboratory techniques. Nonradiologi-
cal techniques yield concentration units of mass per
unit volume such as milligram per cubic meter and -
milligram per liter. Uranium concentrations given in
this report were derived by measuring radioactivity
- from alpha-emitting uranium isotopes and are
expressed in terms of activity units per uhit volume.
RFP data include measurements of depleted uranium,
fully enriched uranium, and natural uranium.

Conversion factors for specific types of uranium can be
used to compare the data in this report to data from
other facilities and agencies that are given in units of
mass per unit volume; however, the resulting approxi-
mations will not have the same assurance of accuracy
as that of the original measured values. Uranium in
effluent air from plant buildings is primarily depleted
uranium. The conversion factor for these data is 2.6 x
106 g/Ci. Natural uranium is the predominant species
found in water. The conversion factor for water data is

1.5 x 106 g/Ci. -
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| Table C-1 ;
Wind Frequency Distribution by Percent in 1591, Stability Class A3P:€

Wind Speed Ciasses (Knots)

Wing 3.0-<5.0 80-2100 0150 160210 »21.0 Class® Total®
1 g by 0 3.48 S noa
NNE 12 g 0 g 508 007
HE 47 a o 0 0 514 008
ENE 124 4.7 0 G g 8 17.44 o7
E 105 10.5 o g 0 6 2683 021
ESE 128 35 o 0 g ! 16.28 0.16
Sk 47 47 g e 0 L57 8.08
S8E 12 1.2 4 v 0 0 2.33 0.02
4§ 4.7 B 0 g 0 581 “0.06
SEW g o g g e e 0 0
SW o i 4 a 4 o g
WaW g o ! 4 o o o 0
W 12 o = O G 20 48 0.0
WNW 35 2.3 o g g ¢ 5.81 0.06
N 12 8 2 o 0 o 118 0o1
NN 1.2 o G 0 0 0 § 118 0.0
Y 55.1 0 0 0 0 100 1

Measurements taken af the 10-meler level from the S 1smeler meteorclogical monitoring tower,

Total number o invalid and valid sbservations in this stability tlass were-Oand 114, respectively;

Calms ars distributed a8 per NCDC Star Deck procedures.

Total parcent for this stabiiity dlass.

Total percent relative 1o all siability classes : : e ¢

ap we

o

Pareent Ceourrence

21

R
[

o
&

a2
S

3

i&[ 1
M)
@5t
E)

it
[
[43]

1.2 1.2 1.2

WEW W WNW NW HNW

N ONNE NE E
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Wind Freguency Distribution by Percent in 1991, Stability Class B#/0.¢

Table C-2

Wind 8peed Classss {(Knots)

308060100 100180 180210 2218

0.8

G 0 ) 3
&1 8 o ¢ G
103 0 8 g 4
95 g o o )
14 fy 0 o f

7 0 0 e 4
61 o s g o
35 e O 0
26 b} g 0 Iy
0.9 8 0 I 8
o G ¢ o
09 0 g 6
0 0 g 0
9 g g 0
0:9 i 4 e 9
0.9 8 o 8 L

~ Measurements iaken at the 10-meter level from the 61-meter meteorslogical monitering towst.

Total number of invalid and valid observations in this stability class were 0-and 86, res}@ecme Y.

Wind =~ = <30
N 18
NNE 53
NE 6.1
ENE 35
E 53
ESE. 78
SE - 1B
SSE. 0
0
83w 0
SW i
WSW )
1.8

WNW. 0"
~Nw 09
- NNW. 04
All 35
S

b,

€

d.

[H

- Calms are distributed-as per NCDC Star Deck procedures,
 Total percent for this stabiftty class.
- Total percent relative to ali stability classes.

Pereeni Oscurrence

il
45)

(=]

18.3

]

P

Lon IR oo e A o

N

g
12
£

£

|
I

.MLWL
WO s N N Y
@ &

&

[P
Lo e o U G3 O — BNO
D W foeg

Pt oS ey

2.63
0.8
0.88
0.88
1,78

1.75
1.75

Total®

r}"u

AL

0.22
317
225
0.2

G.1

.05
.05
.01
&0
.01
0.02

L)

3

002
0.02

o

et
a3
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Rocky Fiats Plant

e a0 o’

~Wind Speed Classes (Knots)

01.0-<16.0

Site Environmental Report for 1991

Table C-3
Wind Frequency Distribution by Percent in 199 1, Stability Class ca.b,c,

Parcent Ocourrence

20

18.1
15 14.3

i0

4.8

o E - " . : . :
N WNNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

A0 3060 60100

1.1 34 0 0
09 08 0 0
14 129 0 0 0
14 95 03 0 0
14 147 0 0 0
05 18.4 0 0 0
0.9 9.5 0 0 0
0.3 32 0 0 0
06 14 0 0 0
03 0 0 0 0
06 17 0 0 0
06 03 0 0 0
03 0 0 0 0
09 0.3 0 0 [
06 0.6 0 - 0 0
0.6 14 0 0 0
124 868 08 9 0

Measurements taken at the 10-meter level from the 81-meter meteorological monitoring tower.
Total number of invalid and valid observations in this.stability class were 0 and 348, respectively.
Calms are distributed as per NCDC Star Deck procedures. ,

Total percent for this stability class. '
Total percent refative to all stability classes.

16.0-<21 »21.0

OOOOOOOOOOOOOO'OO

<

Wind Speed {Knots)
<30
3.0-<6.0
8.0-<10.0
17 23
. 0.8
03

Wind Direction

Figure C-3. Stability Class - C

Qlasgd

489

10.62

14.37

11.21
16.09

.18.97

10.34
345
172
0.29

s
23

- 0.88

0.20
1.15
1.15
2.01

Total®

0.2
0.44
0.58
0.45
0.65
0.76
0.42
0.14
0.07
0.01
0.09
0.03
0.01
0.05
0.05
0.08 -



Appendix C. WIND STABILITY CLASSES

Table C-4
Wind Frequency Distribution by Percent in 1991, Stability Class pabe

‘Wind Speed Classes (Knbts)

Wind <30 30-<60  60<100 100<160  16.0-<21.0 >21.0 Clagst Totai®
N 0.4 22 31 24 0.2 ] 8.36 3047
NNE 0.4 28 3 17 0.1 0 7.9 377
~NE 03 24 17 0.3 0 0 475" 224
ENE 0.4 2.1 2.9 02 0 0 359 17
E 03 2 1.1 0.1 0 0 34 1.8
ESE 0.2 28 16 0.1 0 0 468 221
SE 02 2.7 28 0.4 01 0 607 287
SSE 03 22 28 * 6.2 0.2 6:59 311
S 0.2 16 1.3 0.9 g2 0 421 1,98
SSW 0:3 : 0.7 07 1 0.1 0 275 1.3
SW 0.3 0.9 07 1.2 0.1 g 32 1.51
WsSW 63 0.4 0.7 26 0.6 0.2 4.94 233
W 05 04 07 - 4.3 . 1.7 1.7 9.29 4.38
CWNW 0.4 08 1 79 35 28 16,38 773
NW 04 08 13 3.9 1.2 C. 03 7.01 373
NNW 0.3 17 2.2 16 0.1 0 5.9 278
Al 52 26.3 25.4 29.5 82 5.4 100 4798

Measurements taken at the 10-meter level from the 61-meter meteorological monnonng tower.

Total number of invalid and valid observations in this stability class were 0 and 4,072, respechvely
' Calms are distributed as per NCDC Star Deck.procedures.

Total percent for this stability class.

Total percent relative to all stability classes;

L i =i

Percent Occurrence Wind Speed {Knots}
<30
¢ 3.0-<5.0
£.0-<10.0 16.4
10.0-<16.0 :
15 6.0 - <21.0
»21.0
10 / 83
83 g R ¥
s o7 ’ - 5.9
5 47 16 as 47 i ‘;ké‘g 48 ~
oS o -7 28 32
o

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW
Wind Direction

Figure C-4, Stability Class - D
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Rocky Flats Plant
Site Environmental Report for 1997

Wind <30 3.0-<6.0 6.0<10.0 10.0-<16.0 - 18.0-<21.0 ' $21.0 Classd
06 24 37 0 0 0 8.76
NNE 08 16 16 0 0 0 3.4
NE 04 1.5 0.9 0 0 o 2.82
ENE 0.3 14 0.3 0 0 0 2.02
E 0.2 1.3 0.4 ] 0 0 1.92
ESE 0.3 12 0.5 0 0 0 2,02
SE 0.3 1.4 07 0 0 0 242
SSE 06 1.8 2.7 0 0 0 448
S 05 2 39 0 0 0 6.43 "
SSW 0.6 1.9 45 0 0 0 7.06
SW - 06 23 63 0 0 0 §.24
WSW 09 . .35 77 0 0 0 1219
w 0.6 32 48 0 0 0 8.51
WNW 1 34 55 0 0 0 10.01
NW 07 33 5.7 0 0 g 9.64
NNW 05 29 66 0 0 0 10.04
Al 9.2 34.8 56 6 8 o 100

o o0 op

Table C-5

Wind Frequency Distribution by Percent in 1991, Stability Class ga.b,c

Wind Speed Classes (Knots)

Measurements taken atthe 10-meter level from the 61-meter meteorological monitoring tower,
Total number of invalid and valid observations in this stability class were 0 and 3,024, respectively..
Calms are distributed as per NCDC Star Deck procedures:

Total percent for this stability class.

Total percent relative to all stability classes.

Percent Occurrence Wind Speed (Knois}
15 <3.0 :
3.0-<8.0D
6.0 <10.0 o © 124
10 10
19 82 9'7
e B8 .
67 64
5 48
4
28 2.4

2 19 2

~

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

Wind Direction

Figure C-5. Stability Class - E

237
1.37
.99
0.7
0.67
o
0.85
1.72
225
247
3.24
4.27
3.02
3.51
3.38
3.52

35.04
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ILITY CLASSES

Table C-6

Wind Frequency Distribution by Percent in f991, Stability Class Fa:b,c

Wind <3.0

N 01
NNE 0.3
NE 0
ENE - 0
E 0.4
ESE 0.1
SE 0.1
SSE 0.2
S 0.1
SSW 0.3
SW 0.3
wsw .05
W : 04
WNW 0.3
NW 0.3
NNW 9.5
Al 4.1
a.
b.
Se
d.
e.

Wind Speed Classes “(Knots)

3.0-<60 6.0~<10.0 10.0:<16.0 16.0-<21.0 »>21.0

4
1.2
08

.06
1
04
1.7
45
55
82

12.5

10.5

14

-13.5

10.6

6.9

94.8

i

‘oo‘oo’oc;ooooooooom‘
<oooooooooooooooo -
vo-ooooo"‘ooooc?ooooo
aoooooooao@oocoo

Py
L]
L
L=

Measurements taken at the 10-meter level from the 61-meter meteorological monitoring tower.
Total number of invalid and valid observations in this stability class were 0 and 987, respectively.
Calms are distributed as per NCDC Star Deck procedures.

Total percent for this stability class.

Total percent relative to all stability classes,

Percent Occurrence Wind Speed (Knots}
18 <3.0 A 14.4
- 138
3.0-<60 : e
12.8
AR 10.9
10
&85
) 74
58
: 47 -
5 an -
1.5 1.4 .8 . i
08 g¢ 05 -

256

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

Wind Direction

Figure C-6. Stability Class - F

Classd, o Total®
409 0.47
1.54 0.18
0.82 0.09
0.61 0.07
1.43 0,16 .
0.51 0.06
1.84 0.21
4.7 0.54
5.53 0.63
85 0.97
12.79 1.46
1105 128
14.43 1.65
13.82 158
10.95 1.25
737 0.84.

100 11.45%




Rocky Fiots Piant

Table C-7

- Wind Speed Classes (Knots)

ite Environmental Report for 1991

Wind Frequency Distribution by Percent in 1991, Stability Class All :b.¢.d

Parcent Occurrence

15

10

Wind Speed {Knots}
< 3.0

3.5-<80

6.0 -<10.0

310.0- <160
16.0-<21.0

»21.0

85
8.7

8.3

Wind 490 30460  60<100  100<160  16.0<21.0 >21.0 Class® Totalf
N .05 2.5 2.8 1.1 0.1 0 7.05 7.05
NNE" - 0.7 25 2 0.8 0 0 5.98 598
NE 05 24 -1 02 0 0 42 42
ENE 0.5 21 06 04 0 0 327 3.27
E 0.5 24 06 0 0 ¢ 3.55. 3.55
ESE 0.5 28 1 0 0 0 4.1 4.1

' SE 03 25 15 0.2 0.1 0 4.54 4.54
SSE 0.4 23 23 0.5 S0 1 8.57 5.57
S : 0.4 22 2. 04 01 0 5.03 5.03
SSW 0.4 1.9 1.9 0.5 01 0 477 477
sSW 04 2.7 25 0.5 ' 0.1 0 6.31 6.31
WsW 0.6 27 34 1.2 0.3 0.1 7.9 7.91
W 0.5 29 2 2 0.8 0.8 9.1 a.1
WNW. 0.7 31 2.4 37 1.6 13 1292 12.82
NW 0.5 28 2.6 1.8 0.6 0.2 8.44 8.44
NNW 0.4 27 3.3 0.8 0.1 0 7.26 7.26
Al 78 40.3 318 13.8 38 25 100 100

©a.’ = Measurements taken at the 10:meter level from the 61-meter metecrological monitoring tower.
b, - Total numberof invalid and valid observations were-0 and 8,631 respectively.

¢. - Calms are distributed as per NCDC Star Deck Procedures.
d.. - Joint Data recovery rate = 100 percent:
e. Total percent for this stability class.
f. . Total percent relative to all stability classes.

8.8
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Figure C-7. Stability Class - All
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: Rocky Flats Plant
Site Environmental Report for 1991

RADIOLOGICAL HEALTH
(RH) LABORATORIES

Analytical Procedures . -

o

RH Laboratories routinely perform the following
analyses on environmental and effluent samples:

1. Total Air Filter Counting (long-lived alpha)
2. Gas Proportional Counting (gross alpha dnd gross

beta) :
Gamma Spectral Analysis

4. Alpha Spectral Analysis (Plutonium-239, -238;

Americium-241; Uranium-238, -233, -234)

Beta Liquid Scintillation (Tritium)

6. N,N-Dimethyl-p-phenylenediamine (DPD)
(Chlorine)

7. Atomic Absorption (Beryllium)

et

~ 8. Millipore Filtration Method (Fecal and Total

Coliform)

Procedures for these analyses are described in the
Radiological Health Procedures and Practices Manual

" (WI82). The procedures for bacteria and chlorine

analyses were developed following EPA guidelines.
Soil procedures were developed following specifica-
tions set forth in Measurements of Radionuclides in the
Environment, Sampling and Analysis of Plutonium in .

" Soil, Nuclear Regulatory Commission (NRC)

Regulatory Guide 4.5. All new procedures and
changes to existing procedures must be thoroughly test-
ed, documented, and approved in writing by the

 manager of RH Laboratories before being implement-

ed. Environmental Management (EM) is notified of
any major changes that could affect analytical results.
All procedures are reviewed annually (or at any time an
analytical problem is suspected) for consistency with
state-of-the-art techniques. Copies of all procedures
are kept on file in the office of the manager of RH
Laboratories.

Samples received for air filter screening are counted at
approximately 24 hours and then 48 hours after collec-

‘tion. Samples exceeding specified limits are recounted.

If the total long-lived alpha concentration for a-
screened filter exceeds specified action limits, the filter

- 261




262

. Appenaix D. ANALYTICAL PROCEDURES |

is d1rected to individual specific 1sotope analys1s and/or -

follow- -up investigation to_determine the cause and any
needed corrective action. »

All water samples, except those scheduled for tritium
analysis, are poured into 1-liter Marinelli containers
and sealed before'delivery to the gamma counting area.
Routine water sammes are counted for approximately.
12 hours. Samples requiring a lower detectlon limit are
counted from 16 to 72 hours.

Soil samples sc‘heduled for gamma 'specrral analysis are

“dried, sieved through a 10-mesh sieve, weighed, and

the fine portion is ball-milled: The fin¢ portion is then

‘placed in a 500-milliliter Marinelli container and
\counted for at least 16 hOurs.

N

| All samples scheduled for alpha spectral analysrs are
- analyzed in a similar manner regardless of matrix.
" Before dissolution, a known quantity of nonindigenous

radioactive tracer is added to-each sample. The tracer
is used to determine the chemical recovery for the
analysis. Tracers used include plutonium-236, plutoni-
um-242, uranium-232, uranium-236, americium-243,

- and curium-244. The type and activity level of the

tracer used depends on the type and. projected activity

level of the sample to be analyzed. All refractory or

intractable actinides are dissolved by vigorous acid

' treatment using both oxidizing-and complexing acids.

After samples are dissolved, the radioisotopes of con-
cern are separated from each other and from the matrix
material by various solvent extraction and ion

~ exchange techniques, . The purified radioisotopes are

electro-deposited onto stainless steel discs. These discs
are alpha counted for 12 hours. - If a lower minimum
detection limit is required, samples may be counted |
from 72 to 168 hours, depending on the specific sensi-
tivity requirement. Samples that exhibit a chemical
recovery of < 10 percent or > 110 percent are automatl-
cally scheduled for reanalysis. - l

Tritium analyses are routinely performed on'specified
environmental water samples, as well as on stack efflu-

- ent samples. Ten milliliters of the samples are com-

bined with 10 milliliters of liquid scintillation fluid.
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GENERAL LABORATORY

Site Environmﬂenfal Report for 1991

Effluent samples are counted for 30 minutes; environ-

mental samples are counted for 45 minutes.

N

The General Laboratory routinely performs the follow-
ing analyses for environmental monitoring of plant
effluent streams, process wastes, and soil residues:

L

Metallic elements including tests for 19 cations by
inductively coupled plasma spectroscopic tech-
niques and 17 elements by atomic absorption spec-
troscopy techniques (including beryllium in air-
borne effluent sample filters). - :

Oxygen demand tests on water including total
organic carbon, dissolved oxygen, chemical oxygen
demand, carbonaceous biological oxygen demand,
and biological oxygen demand (5-day incubation).

Nutrient tests including free ammonia, ortho and
total phosphate phosphorus, nitrite, and nitrate
anions. :

Physical tests, including pH, con'ductivity, color,
total dissolved solids, suspended solids, total solids,
nonvolatile suspended solids, turbidity, and specific -

- gravity. '

Soap residues (as aikyl sulfonate).

. Oil and grease residues, by extraction and infrared

or gravimetric detection, and by visual observation.

Specific chemical property or element including
total hardness (as calcium carbonate), alkalinity (as
hydroxide, bicarbonate, or carbonate), chloride, .
fluoride, cyanide, sulfate, and hexavalent chromium.

Radioactive species including gross alpha and beta

by gas proportional detection; tritium by liquid

scintillation detection; total radiostrontium by
gravimetric separation followed by gas proportional

- detection. Isotopes of plutonium, americium, and
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uranlum are determined by ion exChange.and liouid
“extraction techniques followed by alpha pulse
height analysis.

9. Volatile and sem'ivolatile compounds from the EPA

- Contract Laboratory Program (CLP) Target Analyte
List are analyzed by gas chromatography/mass
‘spectrometry. Phenols also-are analyzed using
spectrophotometry. Polychlorinated biphenyl com-
pounds are analyzed by gas chromatography.

10. Toxicity Characteristic Leaching Procedure (TCLP) .
‘extractable metals and organics for compliance-to
land ban restrictions. ‘ ‘

Procedures for these analyses, developed by the
General Laboratory analytical technical staff, were '
adopted from EPA-approved sources or from other rec-

ognized authoritative publications where EPA-
approved procedures were not available. Laboratory

~operations procedures are documented in a standard -
format, approved by the manager of the Rocky Flats.

Analytical Laboratories, and issued to a controlled dis- .

tribution list to ensure that proper testing and approval

is performed before changes are adopted. The
Analytical Laboratoriés Quality Assurance Plan

- réquires annual review of procedures for consistency

with state-of-the-art techniques and compliance of lab-

oratory Rractice with writtén procedures. In addition, a

review is performed whenever an analytical problem is

- md1cated

Water samples to be tested for chemical and physical
parameters are preserved and/or refrigerated, when

- required. The tests performed include gravimetric,

titrametric, calorimetric, chromatographic, or electro-
analytical methods, following procedures specified in
the 17th edition of Standard Methods for the
Examination of Water and Waste Water, Methods for

Chemical Analysis of Water and Wastes, EPA-SW846,

or other authoritative publications.
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~All water samples analyzed for radioactive materials,
except those scheduled for tritium analysis, are acidi-
fied immediately upon collection.

Liquid samples received for gross alpha and beta
screening are evaporated, and the residue is electroplat- -
ed on planchets for gas proportional counting. When
activities exceed action guidelines, notification is
made, and.reanalysis and/or 1nvest1gat10n may be -
required.

Tritium is measured using liquid scintillation counting.
Counting efficiency is determined using a separately
.prepared vial to which 1s added a known standard
triium activity.

Strontium is radiochemically separated from the sam-
ple matrix using precipitation techniques. Strontium is
deposited on planchets with a carrier element, and the
activity in the sample is quantified using beta gas pro-
portional counting. ’ '

- For some liquids such as machine oils, a specified vol-
ume is evaporated, ashed, and the salt residue is taken
up in nitric acid for deposition onto the counting
planchet. A correction factor is determined for each
sample to account for self-absorption effects.

Water samples to be analyzed for metal ions are pre- ,
served with nitric acid and are digested before being

analyzed by atomic absorption or inductively coupled

plasma (ICP) methods. Organic toxic species are.
determined by Gas Chromatograph/Mass Spectro-

metry/Data Systems following EPA protocol for

volatile organics and semivolatile organics. Some

~organics, such as phenol, are determined by develop-

ing achromaphoric complex and measuring light

absorption at a specific wavelength with a spectropho-

tometer. Measuring occurs after extraction 1nto an

appropriate solvent phase.
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DETECTION LIMITS AND ERROR
TERM PROPAGATION

_ Rad:oac_hwfy Parameters

RH Laboratories have adopted the following definition

for detection limit, as given by Harley (HA72):

“The smallest amount of sample activity using a glven ‘
measurement process (i.e., chemical procedure and’
detector) that will yield a net count for which there is

confidence at a predetermined level that activity is

present

The minimum detectable amount (MDA) is the term
used to describe the detection limit and is defined as
the smallest amount of an analyzed material in a sam-

“ple that will be detected with a “B” probability of non- -

'Radiobioassay (HES5), the formulation of the MDAA

detection (Type II error), while accepting an “o” proba-
bility of erroneously detecting that material in an
appropriate blank sample (Type I error). In the formu-

- lation below, both « and [ are equal to 0.05.

Based on the approach presented in draft ANSI
Standard N13.30, Performance Criteria for

for radioactive analyses is:

MDA :’4.65 Sp + 27T EY) -
av.

- where Sp = standard deviation of the population of

appropriate blank values {disintegrations per mmute
d/m)

TS = sample count time (minutes, m)

/

. Eg = absolute detectlon efﬁc1ency of the sample aetec-

' tor

Y = chemical recovéry for the sampleA

a = conversion factor (di-sintegrations per minute per
unit activity) ’ ‘
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Table D-1
Formulas for Activity and Uncertainty Calculations for the
Alpha Spectral Analysis Systems

Non-Blank Corrected Sample Activi lank Corrected Sampl

Csi  Cg e : Bsi=Asi-Ar
s Ts Dgi
‘Asm
G - Cg| v,z
Te 5|
-Non-Blank Corrected Sample Uncertainty* Blank Corrected Sample Uncertainty
Cgi Coi Cs; CBj 12 bgi= {3552 +33) 172
aj = Agi S +
Cs CBi 2 CSj CBj 2
T, T T, Tg

4 *Sample uncertainty is the propagated standard deviation of sample activity using counting statistics.

Nonbla{zk corrected activity of !aboratbry reagent blank for isotope i expressed as picocuries {pCi) per unit volume.
i = Nonblank corrected unceriainty of laboratory reagent blank expressed as pCi per unit volume. ‘

Asi = Sample activity for isotope i expressed as pCi per unit volume.

&) = Sample activity uncertainty expressed as pCi per unit volume.

- Bsi = Blank corrected sample activity for isotope i expressed as pCi per unit voiume
bsi =" Blank corrected sample uncertainty expressed as pCi per unit volume,
Dsj =~ Activity (dpm) of internal standard isotope j added to sample.

Csi = Sample gross counts forisotope i.
; Csj = Sample gross counts for internal standard isotope .
CBi = Detector backgrolnd gross counts for isotope |,
CBj = Detector background gross counts for internal standard isotope j.
Ts = Sample count time expressed in minutes. '
TB =  Detector background count time expressed in minutes.
V- = Sample unit volume or sample unit weight..
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: ‘Table D-2
Typical Detection Limits for Radioactive and Nonradioactive Materials

Minimum Approximate Minimum Detectable

\ ~ Detectable Activity Sample Volume Activity
Parameter " {per.sample) Analyzed? i
Airborne Effluents | ~
Plutonium-239,-240 59x 108 Ci o 7340m3b 0.008 x 10°1S yCi/m!
Uranium-234 13x107 1Ci 7,340 m3b 0018 x 10715 pCymi
Uranium-238 : 14x107 G 7340m3b 0020 x 10°15 pCi/ml
Americium-241 Coo43x108ci 7,380m3b 0.006 x 10°15 1Cirml
Tritium (H-3) 21x108Ci 14m3 1,530 x 10°15 pCivml
Beryllium 25x1071 i 7,380m3b 30x 105 pgm3
Ambient Air Samples
Plutonium-239,-240 9.7x 108 1Ci 29,000 m3< 0.003 x 10°13 pCirmi
Effluent Water Samples (Radioactive} . : :
Plutonium-239,-240 8.1x108 i 1,000 mi 0.81 x 10°10 ,Cimi®
o 7o00m  0.12x1070pCimiC

Uranium-234 0.15% 108 1Ci 1,000 m! - 0.15x 102 uCifmIC
Uranium-238 0.15x 106 4Ci 1,000 ml 0.15 % 109 uCifmi®
Americium-241 6.2x108 yCi _ 10om o 062x1010CimiC

‘ o 7,000 mi 0.089 x 10710 yCiymi®
Tritium (H-3) 2.1x10% i ; 10 ml 2.14x 1071 CifmIC
Soil Samples (Radioactive) '
Plutonium-239, -240 0.03 pCilgm : ~ 1-5gm
Effluent Water Samples (Nonradioactive) : ini et
pH : 100 mi . 0-14SU
Nitrates as'N 4 ml 0.02 mg/
Total Phosphorus . 50 ml ‘ 0.01 mg/
Biochemical Oxygen Demand, 5-Day dooml - 50mgh
Suspended Solid 100 mi 4.0 mgh
Total Chromium , ‘ : 100 ml 0.01 mg/
Residual Chiorine , 1oml 0.1 mg/
Qil and Grease i 1,000 ml 0.5 mgh
Fecal Coliform Count ' 100'ml -1 colony/100 ml

Total Organic Carbon 5mi 5.0 mgh

a. Volume analyzed is usually an aliquoted fraction of the total sample volume collected.
b. - Monthly composite. :
c. - Composite of 2 biweekly samples. :
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METRIC FRACTIONS

1086 - 1,000,000 \ mega- M
103 : 1,000 ' kilo- k
102 100 : hecto- - h
10 10 deka- - da
101 0. 1 , deci- d
102 0.01 centi- c
103 ‘ 0.001 milli- m
106 o 0.000001 : micro- B
109 0.000000001 nano- "
10-12 0.000000000001 pico- p
10-15 : ' 0.000000000000001 : femto- f
1018 0.000000000000600001 atto- a
METRIC CONVERSION TABLE
Multiply -By Equals Multiply By Equals -
in. 2.54 cm. cm 0.394 in.
ft 0.305 m m 3.28 - ft
ac 0.404 : ha ' ha - 2.47 - ac
mi 1.81 km km 0.621 omi
. Ib 0.4536 kg kg 2.205 b
’ lig. gt. - U.S. 0.946 | a 1.057 - lig- gt. - U.S.
ft2 : 0.093 - m2 m2 10.764 -ft2
mi2 2.59 km2 . km?2 ‘ 0.386 « - © mi2
ft3 . 0.028 m3 ' ) m3 35.31 ft3
d/m . 0.450 " pCi \ pCi 2.22 d/m
pCVl (water) 109 uCi/ml (water) uCi/ml (water) 109 pCi/l (water)
pCi/m3 (air) 10-12 - pCi/ce (air) » uCilcc {air) , 1012 pCVm3 (air)

|TRADITIONAL AND INTERNATIONAL SYSTEMS OF
RADIOLOGICAL UNITS

(Traditional units-are in parentheses.)

i

Expression in Terms

Quantity Name Symbol . - of Other Units
absorbed dose Gray Gy J/Kg1
(rad) rad 102 Gy
activity Becquerel Bq , : 1 dps
(curie) - Ci ' 3.7x 1010 Bq
> dose equivalent Sievert - Sv JKgt
(rem) rem 102 Sv
. exposure . Coulomb per .
kilogram C/Kg

(roentgen) ’ R : 2.58 x 104 C/Kg-1




